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PREFACE 


This book is the outcome of my speciil interest in tumours during 20 >cars 
as a hospital pathologist Most of the material on which it is based uas studied 
m the pathology hboratories of the Alfred Hospital Melbourne between the 
years 1930 and 1945 and some of the work was written in this period during part 
of which r held also a research appointment m the Pathology Department of the 
University of Melbourne In a great measure, then the book is a Melbourne 
product Yet I am fortunate m my present post at the Royal College of Surgeons 
m that this is m part i research appointment so that during the past two years 
m addition to carrying out routine duties m the restoration of the museum and 
m teaching I have also been able to complete the present work A few comments 
regarding the contents are nccessar> 

General scope of the work —While aiming to give a useful general outline of 
each topic I also wished the book to be a personal record of my own observations 
and conclusions Throughout therefore I have used my own material as fully 
as possible and have introduced many brief reports of personally studied cases 
illustrative of the subjects under discussion For the same reason I have made 
frequent reference to my own published papers and to my earlier book, ‘ The 
Spread of Tumours in the Human Body the contents of which m many ways 
supplements that of the present larger work On controversial matters too 
whtle indicating that they are controversial, I have preferred to avoid non committal 
vagueness and to state plainly my own present opinions even though these may 
have to be modified in the light of future experience 

The book is addressed pnmarit^o pathologists research workers and senior 
students but I am not witljpji^ ho^ tha^Unicians also may find it useful and 
that cven elementary students ma> find it mtelhgible My conviction that much 
has yet to be learnt from the comp\r5tive pathology of tumours is shown by a 
chapter on this subject rn Part f and by sections devoted to it m the chapters 
of Part II 

Illustrations — -The figures arc all from personally studied material and most 
of them have not previously been published With few exceptions they are 
microphotographs illustrations of gross type specimens are unnecessary for 
those to whom the book is addressed and indeed arc often not very instructive 
e\ en for elementary students who will learn much more from actual specimens 
at operations and necropsies and m the museum In selecting the figures I have 
often omitted those illustrating the well known appearances of common tumours 
such as are to be found in nearly every text book I have prefared rather to 
show less familiar and special features and particularly the range of structu c 
possible m tumours of the less common kinds I have tried also to avoid necdl 
reduplication of figures showing similar structural types of growth c g since 
the range of structure of squamous cell carcinoma is adequately illustrated for 
tumours of the skin and oral cavity I have given few or no illustrations of this 
type of growth m the oesophagus uterus vulva and penis Most of the figures 

V 



VI 
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arc trom casts reported m the text, and the legends often supplement the text^ 
descriptions Except where the legends state that special stains were used the 
figures xxere prepared from paraffin sections stained by one or another of the 
ordinary haematoxylm methods The magnification of all figures is given 

Rejerences —The reference lists given at the ends of the chapters are far from 
complete , I know that I have omitted many important references which might 
hwe been preferable to some of those included To the writers ot important 
papers which are omitted, I tender mv apologies My excuse is that no man can 
possibly read more than a small fraction of the literature on even a small section 
of the subject, and I have preferred to base my discussion on what I have read 
or at least consulted For a writer to give long lists of references to papers he has 
not seen is always futile and often dishonest On controversial matters I have 
tried to select my reading impattiallv, but I am well aw are that I may not alw ay' 
have succeeded in this Whatever omissions I may be guilty of m my reference 
lists I can at least claim that they comprise works which with very few exceptions 
I have personallv consulted m the original Works listed in bold tvpe are thos' 
which I have found particularly useful as marking important discoveries or a' 
good reviews with useful lists of further references, or for other reasons which 1 
have in many instances stated m parentheses 

Ackno)\}edgm€nt^ —My happy association during 15 years with the members 
of the medical and surgical staff of the Alfred Hospital — too many to mentiod 
all by name— placed me deeply m their debt for stimuhtmg discussions m ward 
and laboratory and for free access to the records of their cases Individua 
acknowledgment is made in the text to those who have permitted me to rccorc 
the histones of privately treated patients With pleasure I express also 
indebtedness to Professor P MacCallum, of the University of Melbourne, witl 
whose Department 1 was happily associated as a research worker for nearh 
18 years 

Many others of my fellow pathologists, both m Australia and Great Britain 
have helped me by the exchange of specimens and ideas , I can thank them onl> 
collectively for they are too numerous to name But I must record my sptcia 
indebtedness to two of them Most of my manuscript was read by Professor 
G W Nicholson formerly of Guy s Hospital who made many valuable 
suggestions and criticisms Those who value his writings as highly as I do will 
understand how privileged I feel to have had such a mentor My second special 
debt IS to Dr Leila M Hawkslcy, formerly pathologist to the Cancer Hospital] 
London who has given me many valuable specimens of unusual tumoursj 
especially of the gonadb, bones and muscles, and who has helped me to clarify 
my ideas on many debatable points 

The dedication of this book to my wife Margaret WilUs is more than usually 
appropriate, for not only has she given unstinted wifely encouragement to studies 
which meant surrender of m my of our accustomed pleasures but she also made 
many of the microscopical preparations aided in many dissections and took som«i 
of the photographs I record with pleasure my special thanks to Mr Reg ProsserJ 
of the Alfred Hospital Pathology Department for his expert preparation of manv 
thousands of microscopical sections , to Mr Frank Watson of the Buckston 
Browne Research Farm for his preparation of the majority of the microphotot 
graphs , to my secretary Miss Patricia Leicester, whose efficiency nnd entliusias j 


CHAPTER I 


DEFINITION OF TUMOUR 


DEFINITION 


Zanccr necessary to state that m this work the word itmtour is used m the 

icrmitt^or specific sense of a true neoplasm and not in its ancient g-ner 
3 ^Pofany localized swelling which included also inflammatory and reparatn 
jfxdsses, hyperplasias, simple cystic swellings and malformations Indeed, a m 
'hsk of this chapter will be to determine in what ways true tumours or neoplasm 
differ from all of these 

In his admirable Erasmus Wilson Lectures m 1925, Nicholson mamtimco 
that It IS impossible to define a tumour Wherescr we look we see that tumou 
exhibit no differences m kind but only differences m degree — and these oftci 
the slightest — from the other tissues of the body 1 have tried for years to formu 
late a definition but ha\e failed Others have been bolder I will not weary 
you with their definitions, cscry one of which breaks down at one or more points 
In spite of this deterring statement by >ne whose knowledge and judgement 
d'‘Tiand the greatest respect I nevertheless shall essay a definition I beliesc 
that u IS possible to frame a satisfactory definition atoidmg the grosser defects 
of some previous attempts and clarifying by explanatory notes those obscurities 
which the very brevity of defining creates 

A nmour is an abnormal mass of tissue the gronth of which exceeds and is 
uncoordinated with that of the normal tissues and persists m the same excessne 
manner after cessation of the stimuli which e\oked rne change 


ANALYSIS OF THE DEFINITION 


(I) “An abnormaHnass of tissue’ 

The essential ‘tissue of a tumour is the aciixcly growing cells of a specific 
kind or kinds which comprise the tumour proper, as distinct from incidental 
cclU of other kinds which form the stroma of the growah or which arc due to 
-Micnodary jnilaamiator> or rnaoJ.io''' xo .0 Xbiut JLlm ryLsncd.'oJ Jjxw 

of a myoma is its muscle fibres us connective tissue strands and blood vessels 
arc mcjvly the supporting and vascular framework of the tumour tissue proper 
So alio m a malignant tumour for example a scirrhous carcinoma of the breast 
although wide areas of the growth may consist of much dense fibrous tissue with 
p^ily scattered groups of epithelial cells there is no doubt that these cells only 
T^p'^suffered ncopItstir^o^,ingc, and the excessive fibrous tissue results 
hchalluW^ luJ the uterus s m »hc stroma In tumours, then as in normal 
hchal tumours of the vagin\^p^rcnch)ma or tumour tissue proper from stroma 
hchal and related tumo,Vjj vascular tissues 

emoma of the proofs the neoplastic tissue consists of cells of a single kind derived 
1 tissue Tumour classification and nomenclature arc largely 

-u on this fact Thus a mjoma is a tumour whose parcnchjma consists of 
muscle fibres onl) a chondroma is composed solely of cartilaginous tissue 
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uncommon m individual tumours of this kind the majority of myomas grow 
progressively and often to a huge size The individual myoma which exhausts 
its power of growth during the lifetime of the body m which it lues is not thereby 
to be placed m a different class from all the other progressively growing myomas 
In rare cases even malignant tumours have been known to become quiescent 
or even to disappear This, however does not invalidate the all too general 
rule that untreated malignant tumours grow progressively to i fatal termination 
and the occasional exceptional tumour is none the less a tumour of the same 
class as its fellows 

The most distinctive characteristic of a neoplasm is that it retains its property 
of persistent excessive growth independently of the stimuli which evoked it 
There is ample evidence of this, in spite of the defects in our knowledge of the 
causation of many kinds of tumours The experimental evidence alone is con* 
elusive Experimentally produced tumours of every kind may develop long 
after applications of the chemical or physical carcinogens have been discontinued, 
and the growth of established tumooirs proceeds indefinitely without further 
applications of the carcinogens This irreversible neoplastic habit of growth, 
not dependent on the continued presence of the evoking agent is most strikingly 
apparent with transplantable tumours , for these can be transferred by successive 
passages to many other animals and >el retain their neoplastic properties unim 
paired Cultures of tumour cells m \iero also mamtam their peculiar properties 
and grow into tumours when engrafted, into fresh hosts 

So also with human tumours , of those the extrinsic causative agents of which 
are known many dev clop long after these agents have ceased to act Mule spmncr s 
cancer lung cancer in the Schnccbcrg miner actinic cancers of the fair skinned 
farmer or sailor— these may all appear many years after the victims have retired 
from their hazardous occupations Of course there arc many patients who arc 
still engaged m these occupations at the time when their tumours first appear , 
but such continuous exposure to carcinogenic stimuli is clearly not essential 
for the inittatiQu of tumours much less for their continued growth once they 
have developed 

It may be objected that there is no proof that during the genesis and subsequent 
growth of a tumour the responsible carcinogen has ceased to act but that, for 
example a carcinogenic hydrocarbon /«aj be retained m infinitesimal but effective 
amounts in the cells of the established tumour evoked by it A htlle reflection 
however will show the untcnabihly of this view Wc know from experiments 
(see Chapter 4) that extremely minute quantities of chemical carcinogens c g 
0 0004 miUigram of dibenranthraccnc can evoke transplantable tumours To 
suppose that such minute quantities arc retained m the tissues to be distributed 
mdefinitelv amongst all the cells of the growing tumour, its metastases and its 
transplants is to suppose the impossible there would not be enough molecules 
of the substance to permit of such unlimited distribution Again the genesis 
and growth of tumours evoked by ultra violet light X rays or other radiations 
arc clearly not dependent on continued applications of rays the actinic or X ray 
cancer may appear and progress long after exposure has ceased It might be 
argued that the radiations act only indirectly bv producing a chemical carcinogen 
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in the tissues ind that it is this which persists in and maintains the growth of the 
resulting tumour , but this, of course, js the same impossible supposition as 
we have just rejected 

It IS clear that tumour growth cannot be conceived as being maintained by 
the continued stimulation of the tumour tissue by the same agents as evoked it 
These agents must act by initially inducing in the cells irreversible changes of 
metabolism and proliferation, which arc then transmitted indefinitely to the 
descendants of the initially changed cells — m the primary tumour, m its metastases, 
in transplants and in exphnts m Mtro The nature of these changes, the very 
essence of the neoplastic reaction, is still unknown , it is discussed further m 
Chapter 11 


DEFECTS OF SOME PREVIOUS DEFINITIONS 

Some previous definitions of tumour have failed in that they have omitted the 
all important characteristic of continued disproportionate growth independent 
of evoking stimuli Thus Powell White s definition adopted by both Adami 
and Kettle, defined a tumour as a ‘mass of cells, tissues or organs, resembling 
those normally present in the body, but arranged atypically, which grow at the 
expense of the organism without, at the same time, subserving any useful purpose 
therein Because this definition said nothing of a tumour s progressive dispro 
portionate growth, irfailed to distinguish tumours from malformations to all 
of which It was perfectly applicable Failure to make this distinction has led 
to the unwarranted inclusion of a number of simple malformations amongst 
tumours an error which is discussed further below 

The unlimited disproportionate growth of tumours has led many writers to 
infer erroneously that tumours possess complete autonomy and are exempt 
from the laws of normal growth Thus MacCallum s definition includes the 
statement that tumours grow without any regard for the laws which govern 
and restrain the growth of normal tissues and it has often been asserted that 
tumours grow without control ’ m an anarchic manner , ‘ lawlessly ’ or 
‘ as parasites ’ Ewing defines a tumour as “ an autonomous new growth of 
tissue But as Nicholson (1921) so emphatically insisted and as Foulds (1940) 
has more recently repeated the orderly architecture and functional activity of 
many tumours refute such views Again Nicholson (1933) pertinently said, “It 
is all very well to prate of the laws of normal growth which arc transgressed ’ 
by autonomous tumours But it would be better still to enumerate these laws, 
to show how they are enforced in normality and in morbid states in which 
there is no autonomy of the peccant part, and above all to decide on the guilty 
party when they are broken Tumours are neither * lawless nor autono- 
mous in the sense that they obey peculiar laws of their own The idea that 
tumours are “ lawless ’ ‘ anarchic or “ parasitic ’ clearly 'irises from too 

exclusive a view of the mabgnant tumours of rapid growth poor cellular differ- 
entiation and destructive effects These malignant qualities obtain m only a 
proportion of tumours and then m very variable degrees The terms autonomy” 
or ‘lawlessness as applied to tumours are indeed but figurative ways of 
expressing their mam characteristic, namely, their continued excessive cellular 
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proliferation, not dependent on continuance of the initial carcinogenic stimulus 
It IS this only that constitutes thetr anarchy * 

HOW TUMOURS DIFFER FROM OTHER PROLIFERATIVE LESIONS 

To clarify still further our concept of a true tumour it will be helpful to state 
briefly how tumours differ from (i) inflammatory and repantive proliferations, 
(2) hyperplasias, and (3) malformaiions with excess of tissue 

(1) Hoiv tumours differ from mfUmmator} and reparative proliferations 

Reparative proliferation of cells either m purel> reparative processes or in 

association with mflammator> changes clearly has a useful function namely 
repair This is most evident in simple healing lesions such as a dean granulating 
wound or a uniting fracture but m chronic inflammatory lesions also like 
those of tuberculosis or syphilis the newly formed tissue though frustrated in 
its reparative function and itself damaged by the persisting microbe is still of 
reparative value for if the parasite is eliminated this tissue promptly completes 
the healing of the lesion It may be remarked m parenthesis here that to say 
that inflammation and repair are functionally useful ' docs not commit us 
to any narrow teleological view any more than to say that the function of the 
liver in secreting bile is useful All that is implied m these statements is that 
the processes in question contribute to the preservation and^ealih of the organism 
In this sense reparative proliferation has value, while neoplastic proliferation 
has not The cellular multiplication of reparative tissues unlike that of tumours 
IS not progressive and continuous but is limited by the extent of the breach to 
be filled or the duration of the tissue damage evoking it 

(2) How tumours differ from hjpcrplasia 

The usual definition of hyperplasm as in abnormil increase m the cells 
of a tissue (as in Webster s dictionary or Gould s medical dictionary) is too 
broad to be useful it includes for example all tumours If the term is to 
have value in pathology its meaning must be rcslricled and clearly specified as 
follows Hyperplasia is the proliferation of the cells of a tissue either (a) as a 
compensatory response to loss of tissue of the same kind or to increased functional 
demands which the normal amount of tissue cannot satisfy, or (b) as i result of 
disturbed hormonal control of the activity'of the tissue 

Examples will make these meanings clear If liver tissue is lost cither by 
excision or by damage by poisons new bver cells are freely produced by mitotic 
proliferation from surviving liver tissue Similarly loss of kidney tissue by 
removal or disease is followed by increase m bulk of the remaining renal tissue 
by pTQhfciation of the epithelial cells of surviving tubules Removal of part of 
in endocrine ghnd is commonly followed by proliferation of the cells of the 
remainder so that the normal amount of the tissue is almost or quite restored 
In anaemias incrciscd erythropoiesjs is seen m the hyperplastic red bone marrow , 
while m inflammatory diseases with leucoi^tosis the Icucopoietic cells of bone 
nnrrow show hypcrplasn CompensatoD hyperplasias arc allied to repair 
from winch however they differ m the specificity of the regenerated cells and m 
the fict that the regcncntion is jioi restneted to the rmmcdiate site of tissue 
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loss The function of rcp'iir is to fill i breach , the function of regenerative 
liiperphsia is to compensate for the loss of cells of a specific Kind 

The second type of hvperplasn, that due to disturbed hormonal activit), 
IS exemplified m the ductless glands themscUcs md m organs whose functions 
and structure are under hormonal control, such vs ihc breast, uterus and pioshtc 
These hjpcrplasias include such familiar lesions as goitres, cystic and lobular 
mastopathy, various endometru! overgrowths including endometnosis. and 
benign prostatomegaly In some of these the n iturc of the responsible endocrine 
disturbance is Known m others it is still obscure 

Hyperplasias of both Kinds differ from tumours in that the prohfLmlion is 
limited m amount 'ind duration , it progresses only so long as the functional 
need or hormonal stimulus which evoked it persists Hyperphsns of the regen- 
erative or compensatory type also of course differ radically from tumours m 
possessing iunctional value , this is their very raison cl (ire 

That neoplasi i mav supervene on hyperplasia a subject to be discussed in 
Chapter 7 does not inv ihdave, but serves rather to emphasize, the distinction 
between the two If m a h>pcrplastic tissue, proliferation becomes excessive 
and independent of persistence of the stimulus which induced it then we recognize 
that a new quaht> m the proliferation, that of neoplasia, Ins supervened 

(3) How tumours differ from malformation with excess of tissue 

By a malformation I mean an anatomical error arising m the course of develop 
ment of the body to us adult state As might be expected, the embryonic st iges 
of development, when the greatest structural changes are in progress are the 
most productive of developmental errors more so than the later foetal or 
infantile stages, when architectural moulding is less in evidence than growth in size 
{•see Ballanljne, 1902) Hence mo^t malformations arc congenitil they have 
arisen from disturbances of embryonic or foetal development Many of these 
arc already chnically apparent at birth , others do not maKe their clinical appear 
ance until ht^r but are nevertheless present m inconspicuous form at birth 
It is, however, a mistake to assume that all malformations are congenital , 
for quite apart from mere growth in size, the developmental modelling of organs 
and the differentiation of tissues are not complete at birth A child is not a tmy 
adult , many of its parts arc still immature and m process of genesis Thus adult 
structure is clearly not attained in the genital system until after puberty in the 
skeleton until the epiphyses ate united, m the jaws until the permanent teeth 
are erupted, and, microscopically, complete differentiation of renal tissue, 
sympathetic ganglia and some endocrine tissues is not attained until some years 
after birth The structural immatunty of many parts m childhood and adolescence 
IS as it were, a projection of embryonic and foetal development into post natal 
life, and in such parts minor malformations theoretic illy may and in fact do, 
sometiires arise from disturbances of post natal development 

While the term ‘ malformation ’ thus legitimately includes not only errors 
of development present at birth but also those due to disturbances of the post 
natal development of tissues still immature its meaning should not be extended 
to embrace anomalies of structure acquired after adulthood of the affected tissues 
has been attained It is true that our tissues and Organs change throughout life, 
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and that in this sense development continues until death , but m the more usefully 
restricted sense, development of a part is complete when it is fully tormed or shaped 
to the adult pattern After this although it may vary m si7c and structure for 
functional or nutritional reasons and although it may suffer various kinds of 
injuries to which it may react m various ways, it can no longer suffer developmental 
malformation m the usefully restricted sense ol that term Lesions acquired 
after attainment of the adult state of a part represent disturbances, not of develop- 
ment but of maintenance , thev are deformations not malformations I c tnnot 
subscribe to Nicholson s view (1921 and 1926) that tumours generally can be 
looked upon as malform itions 

Malformations which involve no excels of tissue such as absence or deficiency 
of parts, and arrest of development such as cleft palate or impertorUe anus 
of course cannot be mistaken lor tumours Even many malformations with 
excess of tissue such as supernumerary or giant digits accessory spleens or 
duplicated ureters, cannot be confused with tumours Such confusion has 
Qceurred most frequently as regards those malformations m which the v inous 
tissues of a part are present m improper proportions or distribution with prominent 
excess of one particular tissue Such tumour like malformations, designated 
b> Albrecht (1904) “ hamartomas , include most angiomas, bemgn pigmented 
moles most of the neurofibromatous mij*ses of von Recklinghausen s di»ease 
and the cartilage capped multiple exostoses All of these will be discussed m 
due course hc’-c the common angioma or birth mark will serve as an example 

That the ordinary cutaneous angioma, such as the port wine stam is a 
malformation and not a tumour will be clear from the following facts It is 
present it birth it grows only with the growth of the rest of the body, and docs 
not extend to involve a greater and greater territory of tissue after growth 
ceases it usuilly remains unchanged for the remainder of life unless accidents 
such as trauma thrombosis haemorrhage or infection take place m u Brieflv, 
it hi» no disproportionate or progressive powers of growth Further no shvrp 
distinction can be drawm between the commoner varieties of angioma and the 
rarer plexiform or racemose angiom is , cirsoid ancur>sms\ \nd widespread 
* angiomatoid dilatation of the vessels of the central nervous system or elsewhere , 
and these rarer forms are clearly only vascular malformations 

The growth of a malformation differs fundamentally from that of a tumour 
in that It is limited and co ordmated with that of the rest of the body The ordinary 
angioma enlarges only pan passu with the part of which « is a blemish then 
stops , it does not extend beyond the territory originally involved A pigmented 
mole, though it displays a stage of youthful development, remains restricted to 
Its particular field of origin and usually exhibits later retrogressive sencstcni 
changes The growth of cartilagc-cappcd exostoses ceases when the cartilage 
undergoes complete ossification about the period of union of the cpiphvses 
In short, malformations have no powers of excessivi, uncoordinated growth 

Finally however it must be noted that there are certain tumours which arc 
also malform uions, the teratomas and the true embrvomc tumours While these 
arc clearly neoplasms, often malignant neoplasms they also conform to our 
strict definition of malformations as anatomical errors arising in the course of 
the body to its adult state They are disturbances of development of immature 
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ti«;i.ues involving their neoplastic conversion, and there is little doubt that this 
IS due, not to the application of any extraneous carcinogenic substance, but to 
disordered chemistry m the tissues themselves during their embryonic growth 
Aetiologically is well as structurally, then, these neoplastic malformations differ 
from the much commoner tumours acquired in later life 


CONCLUSION 

The most distinctive character of neoplastic proliferation is that it is unco- 
ordinated independent of the structural and functional pattern of the organism, 
and indefinitely progressive In this, it differs fundamentally from reparative 
growth hyperplastic growth and the growth of malformations in all of which the 
cellular multiplication is limited in amount and duration in accordance with more 
or kss clearly specifiable factors It is clear that neoplasia involves some permanent 
tcllular change manifesting itself in excessive multiplication, that this change is 
transmitted to the descendants of the first affected cells to an indefinite number 
of generations and that it persists m these without continuance of the stimuli 
which initially evoked it 
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CHAPTER 2 


CLASSIFICATION AND NOMENCLATURE 

The object of any classification is to arrange a collection of dnerse things into 
named groups and subgroups of similar or related individuals The individuals 
composing a group are not usually replicas of each other, but they resemble 
one another more closely than they resemble those of other groups Such a 
system is convenient indeed an indispensable aid to thought but us inherent 
limitations must be clearly recognized Especially in biological subjects sharp 
separation of groups of individuals is not possible the different classes which 
we create and name though convenient arc not distinct m any absolute sense 
Just as the systematic botanist or zoologist recognizes that living creatures in 
each group show such a range of variation that the boundary lines between 
related genera and species and between species and varieties are often difficult 
to define so also the pathologist must recognize similar intrinsic difficulties m 
the classification of tumours The individual tumours of each mam group exhibit 
a great range of structure and behaviour so that sub divisions within the group 
like those of species within a genus, arc largely arbitrary Unfortunately here 
as m other fields of thought once we have given a name to such an arbitnrily 
determined group we are apt to forget us arbitrary character and to accept the 
name ns denoting a specific entity Further some names in current use perpetuate 
erroneous hypotheses regarding the origin and nature of certain tumours Perhaps 
pathology more than most branches ofbiological science suffers from this tyranny 
of names 

In framing our classification and terminology of tumours then wo should 
be guided by the following tw'o rules 

(a) Our grouping should be simple and basic avoiding as far as possible 
the creation of artificial arbitrary sub divisions 

(b) Our nomenclature should be simple and precise excluding all 
names of erroneous or doubtful meaning or where common usage neccssi 
tates their retention for the time being indicating ihcir defects and suggesting 
preferable substitutes 

The multiplication of new names should be avoided m my opinion the 
familnr terminology in current use affords enoughsuitablenames for our purposes , 
the meaning of each name employed however must be made precise and clear 

HJSTOGENETIC CLASSIFICATION 

Unquestionably the fundamental basis of scientific classification is histogenctic 
that IS according to the tissues Prom which tumours arise and of which they 
consist As we have already noted m Chapter I the essentia! parenchyma of 
a tumour consists m most cases of cells of a single type derived from one only 
of the tissues of the body clearly the tumour should be named and classified 
according to thi. nature of this tissue As Mallory insisted Tumors are 
chssificd like normal tissues on i histologic basis The type of cell is the one 
9 
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important element in every tumor From it the tumor should be named, not 
from some peculiarity of minor importance, such as method of growth or 
arrangement of cells, or form of retrograde change ’ 

Microscopical identification of the nature of a tumour depends on the recogni 
tion of the kind of cells composing it When the cells are well differentiated, 
as Ihev often are m slowly growing tumours, a microscopical diagnosis of the 
nature of the tumour is usually easy When growth is rapid, however, cellular 
differentiation may be very imperfect or entirely wanting and microscopical 
identification of the specific nature of the tumour mav then be difficult or impossible 
With increasing experience the histopathologist learns to recognize those slight 
degrees of differentiation m tumour tissues which elude the beginner Sometimes 
also an otherwise undifferentiated tumour may contain scanty areas with sufficient 
differenti ition to permit specific diagnosis, but prolonged search may be necessary 
to find these 

The following example will serve to illustrate the variable degree of differ 
entiation, and therefore of specific histological identification, possible in tumours 
all of the same origin A c ircmoma of the thyroid may,, in parts, present almost 
perfect differentiation of unmistakable thyroid vesicles filled with colloid secretion , 
so that from histological study alone a confident diagnosis of “ adenocarcinoma 
of thvroid tissue can be made Sections of a second thyroid carcinoma may 
exhibit well marked glandular architecture but without the formation of recog- 
nizable thyroid vesicles or colloid , so that the histologist can identify the growth 
as “adenocarcinoma”, but cannot assert its thyroid origin Sections from a 
third carcinoma of the thyroid may display clear evidence of its epithelial nature 
m the grouping of its cells in circumscribed compact clumps but may be devoid 
of any glandular orientation of the cells, the tumour can then be identified no 
more specifically than “carcinoma’ Finally, a fourth tumour may be so lacking 
in differentiation that even the epithelial nature of its cells cannot be inferred 
from its structure or arrangement , the histologist alone can identify it then 
only as “a highly cellular anaplastic tumour of undetermined origin Thus, 
while all four tumours are of the same kind namely ‘ carcinoma of the thyroid”, 
the precision of histological identification which is possible vines from tumour 
to tumour, and this is reflected in nomenclature It may be noted here that a 
single tumour may display in different parts all these varieties of structure 
so that the degree of precision of the histological diagnosis will depend on the 
part of the tumour examined a point which is often overlooked m attempts to 
assess the relative malignancies of different tumours m one class 

There occur tumours corresponding to almost all kinds of normal tissues , 
and clearly our classification of tumours will run parallel with our cl issification 
of normal tissues Just as the histologist may conveniently group these tissues 
into several main classes — such as epithcha of various types, non epithelial 
(connective, vascular, skeletal, muscular and haemopoietic) tissues nervous 
tissues, etc — so the pathologist may group tumours into corresponding mam 
classes In a general way the prevailing nomencliture of tumours, although 
defective m some respects has followed this course 

The histogenetic classification of tumours encounters difficulties of two kinds 
(a) those due to lack of precision m the histological classification and naming of 
normal tissues, and (b) those due to uncertainty regarding the tissues of origin 
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of some kinds of tumours Difficulties of the former kind must be rcsoKed by 
the nnntomist md cmbr>otogist and of the latter kind by the pathologist 

(a) Lack of precision m histological nomenclature is well exemplified m the usage 
of the famihar name cpithclmm While eserjone agrees that this properly 
applies to the epidermis the hmng cells ofaisccral mucous membranes of all kinds, 
and the secreting cells of glandular derivatives of these whether exocrine or 
endocrine, thtfc is still disagreement as to whether the cells lining the serous and 
vascular caviUes should be called cpithcln That these cells have Jitllt. m 
common with those of the epidermis and visccnl linings has been recognized by 
both anatomists and pathologists As long ago as 1865 His proposed to distinguish 
the fdsc from the true cpitheha by calling the former cndothelia and 
later Minot suggested that the term mcsothchum should be used to distinguish 
the coclomic cells from the vascular endothelium While ihts practice has been 
followed by many histologists (eg Bremer and Weatherford Maximow 
and Bloom) most pathologists continue to call both coclomic and vascular 
linings endothelium Again whilcall agrccmapplyingthcicrm epithelium’ 
to the parenchyma of those endocrine glands which develop as outgrowths from 
epithelial surfaces namely the anterior part of the pituitary the thyroid, pan 
thyroid and islets of Langerhans histologists arc reluctant to call the adrenal cortex 
01 the interstitial cells of the testis by this n imo Neither Maximow and Bloom nor 
Bremer and Weatherford use the word epithelium m their descriptions of the 
adrenal cortex though the latter refer to the epahehojd cells and Maximow 
and Bloom speak of the intcrsiuial cells of the testis as epithelioid There is 
room for doubt as to the propriety of speaking of ependyma as an epithelium , 
and some histologists might even disagree with Bremer and Weatherford tn 
referring to the cells of the pineal glands as epithelioid These uncertainties 
m histological nomenclature have been rcficctcd m pathology eg tumours 
supposed to have arisen from coclomic lining cells havt been called carcinoma * 
endothelioma mcsolhcliom i and serosal epithelioma (jce Kaufmann 
1929) the difficulty of classifying many thymic tumours has led to wide use of the 
non committal name thymoma and most pathologists have preferred to speak 
of mlQTsuua} cell iamovTs of the tesUs ’ rather than to designate them as 
adenomas or carcinomas On the other hand it is usual to refer to adrenal 
cortical tumours as adenomas and carcinomas thus implying an epithelial 
character which as we have seen many histologists frankly do not endorse 
These and other difficulties arising out of purely histological considerations will 
be dealt with each m its appropriate place in this work 

(b) The second difficulty m histogenettc classification namely that due to 
uncertainty regarding the precise tissue of ongm of some kinds of tumours is 
not a very serious one It now obtains with only a few kinds of tumours and 
these vviU certainly dimmish m number as histopathological research advances 
The ovary remains the most perplexing region as regards the derivation of many 
of its tumours partly because of the great variety of tumours observed tn this 
organ not a few of which consist oftissucsnotrecogmzably hkcany of the normal 
constituents of the ovary and partly because of uncertainly regarding the histo 
genetic rchtronships of normal tissues m the ovary m which it now appears 
probable stromal and epithelial elements may be mtermutable The teratomas 
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comprise another group of neoplasms of undetermined histogenesis, but recent 
progress m experimental embryology and m the study of teratomas promises 
to discover ere long the nature and mode of origin of these growths 

Criticisms of the histogenetic basis of tumour classification such as 
MacCallum s (1940), are groundless MacCallum wrote, Classification is at 
best unsatisfactory on a histogenetic basis since so often we cannot make a good 
guess at the tissue which the tumor most resembles or the point from which 
It actually sprang Such a statement from an experienced pathologist is incom 
prehensible On the contrary, the evidence for the origin of tumours from their 
specific normal counterparts is for most classes of neoplasms, precise and conclu 
sive good guesses ’ are unnecessary It is true that there remain some small 
group:> of tumours the tissues of origin of which arc still uncertain As wc have 
seen, it is also true that some individual tumours in any of the main groups of 
neoplasms are so anaplastic that histological recognition of their identity is not 
possible But neither of these is a valid reason for denying histogenesis as the 
obvious and essential basis of tumour classification MacCallum was moreover 
inconsistent for his arrangement of tumours into twelve groups was basically 
histogenetic He insisted that this was ‘ an arrangement, not a classification ’ , 
but what IS a classification if it is not an ‘arrangement” 

BEHAVIOURISTIC CLASSIFICATION INNOCENCE AND MALIGNANCY 

In addition to the fundamental histogenetic classification by which tumours 
are grouped solely according to the kinds of tissue from which thev spring and 
of which they consist, it is also necessary to have a further grouping biologically 
less fundamental but of great practical value, according to their behaviour and 
clinical progress 

The tumours of any given cell tvpe may show a wide range of behaviour 
m their rates of growth, powers and modes of spread and degree of danger to 
their victims Some grow onlv slowly, remain quite local do not invade neigh- 
bouring tissues, and cause no harm except by virtue of their position or some 
accidental complication , these are benign or innocent tumours Other tumours 
of the same cell type grow rapidly, invade neighbouring tissues spread by metas- 
tasis and, unless extirpated at an early stage, inevitably prove fktal these are 
malignant tumours Between these two extremes however, many of the histo 
genetic groups contain tumours of intermediate or borderland behaviour, so that 
sharp division into innocent and malignant species xs not possible ‘ Innocence ’ 
and malignancy’ are relative terms used to make a convenient but arbitrary 
separation of members of any particular histogenetic series into two sections 
according to those biological characters which are of greatest significance for 
prognosis This subject is discussed at greater length in the next chapter 

Some writers notably Muir (1941) while appreciating the importance of 
histogenesis have unduly stressed the distinction between innocence and malig 
nancy by making it the primary step m their classification Thus Muir adopts 
the primary division of tumours into innocent “Histiomata or tissue tumours’ 
and malignant Cytomata or cellular tumours ‘ This plan is unfortunate , 
It over emphasizes the behaviounstic basis of classification by the use of two 
misleading and unnecessary names To call a tumour a cytoma ’ rather than a 
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“ histiom V js in effect to say that it consists of cells but not of tissue, a statement 
which save for its possible application to the cxtremest instances of anaplasia, 
IS clearly false Muir presumably does not intend this literal meaning to be 
attached to the terms although he speafically translates them as meaning ‘ tissue 
tumours’ and ‘ cellular tumours * respectively The intention is to express 
in terminology the fact that innocent tumours usually exhibit a high degree of 
histological differentiation and so resemble the corresponding normal tissues, 
while malignant tumours often show anaplasia of various degrees But there 
are better ways of expressing this than by introducing two questionable words 
as the very basis of classification, and moreover, many malignant tumours 
are highly organized 

While no fundamental distinction can be made between innocent and malignant 
tumours the distinction for practical prognostic purposes can be made micro 
scopically in the majority of cases This applies particularly to some of the 
commonest groups of tumours, notably to most epithelial and to many tumours 
of the non epithelial mesodermal tissues Thus there is usually no histological 
difficulty m pronouncing a tumour of glandular origin to be either a benign 
adenoma or a malignant carcinoma or in distinguishing an innocent lipoma, 
osteoma, or leiomvoma from the corresponding malignant sarcoma However, 
papillary epithelial tumours not infrequently exhibit borderline behaviour and 
so render histological prognosis difficult and the same applies to some fibro* 
matous and chondromatous tumours As regards the tumours of neural tissues, 
especially the common gliomas sub division into innocent ’ and ‘ malignant * 
classes is quite arbitrary and serves no useful purpose for these tumours show 
dll possible gradations between slowly growing well differentiated types and 
rapidly growing anaplastic types and even the former arc infiltrative m their 
mode of growth Some other groups of tumours, eg melanoma chordoma, 
chorion epithelioma and embryonic tumours of viscera are always to some degree 
malignant and have no really benign counterparts so that behaviourist sub division 
of these groups is not called for 

IMPROPER BASES OF CLASSIFICATION 

It IS necessary to consider here m order to discard certain other bases which 
have been used m classifying tumours These are (1) regional, (2) embrvological, 
(3) actiological 

(1) Regional classification 

To a certain degree histogenetic classification is of course regional Gliomas 
can arise only m the central nervous system myelomas only m bones, chordomas 
onlv m the spinal axis and so on Again innocent epithelial growths often possess 
such distinctive histological structure that this alone permits identification of 
their specific regional origin e g papillomas of the urinary tract or of the large 
intestine or adenomas of the breast or thyroid Even some carcinomas possess 
a microscopical structure pointing unmistakably to their specific site of ongm 
this applies not infrequently to camnomas of the kidney, thyroid and liver and 
occasionally to circmoraas of the prostate uterus and intestine Further, tumours 
of similar histological type may exhibit different behaviour according to their 
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different sites of origin , eg epidermoid circinom'is of the sLm, lip or larynx 
arein general slouerin groivth and later tomctasnsize than epidermoid carcinomas 
of the tongue, pharynx or oesophagus 

Apart from these features, which arc essentially related to histogenesis, regional 
grouping of tumours has little value Any organ or system of the body consists 
of a variety of tissues each of which may be the source of tumours of its ow n kind 
The tumours of a particular kind of tissue arc unlike those of other tissues m the 
organ but closely resemble m structure and behaviour tumours of that kind of 
tissue in any other organ or region of the body Thus a carcinoma of the intestine 
has much in common with carcinomas of the stomach, lung or breast, but has 
very little m common with a myoma, or a neurofibroma, or a lymphosarcoma of 
the intestine It is the i/ssiie of origin not the orga/i of origin, of a tumour on which 
Its peculiar properties depend 

(2) Embryological classification 

The best known attempt to classify tumours on an cmbryologicil bisis w is that 
of Adami (1909) He distinguished ‘teratomata derived from totipotentnl ” 
cells, ‘ teratobl istomata ” or mixed tumours derived from ‘ muUipolcnti il ’ cells, 
and blasfomata” derived from ‘ unipotcntnl* cells The bhsiomati he 
divided into two mam groups, “ Icpidomala ” (membrane tumours) and 
hylomata” (pulp tumours) corresponding to epithelial and non-cpithclnl 
tumours These were subdivided into ‘epilcpidomata, hypolcpidonnti and 
mesolepidomata ” and ‘ epihylomata, hypohylomaia and mesohylomata ’ , 
according to the germ layers from which the various tissues of the body arise 
In each of these sub divisions typical " and “ atypical " (corresponding to 
innocent and malignant) tumours were distinguished Thus a benign papilloma 
of the skin would be a typical epilcpidoma ’ , a carcinoma of the colon would 
be an ‘atypical hypolepidoma ” , and a sarcoma would be an “atypical 
mesohyloma ” 

Although Adami ’s scheme was widely quoted, it had no real merit It intro 
duced a senes of new names with no advantages over the corrresponding old ones, 
and it laid a wholly umvarnnlabJe emphasis on the germ layer derivation of 
the tissues from which tumours arise From skin, oesophageal mucosa and the 
uterine cervix, which are clothed by squamous stratified cpithclia derived from 
ectoderm, entoderm and mesoderm respectively, there arise epidermoid carcinomas 
of closely similar structure and behaviour To designate these as three separate 
classes of tumours epilepidomata hypolepidomata and mesolepidomata ’ 
according to the early germ layer origin of the respective tissues is to create 
artificial distinctions devoid of pathological value or meaning Worse still, 
application of this nomenclature m certain regions leads to the artificial cleavage 
of a homogeneous group of tumours of a single organ Thus, squamous celled 
carcinomas of the anterior two thirds of the tongue, which is ectodermal, would 
be epilepidomata ’ , while identical carcinomas of the posterior third, which is 
entodermal would be “ hypolepidomata * , and so also papillary growths of 
the fundus and of the trigone of the bladder would be distinguished as “ hypo 
lepidomata and mesolepidomata * respectively The female external genitalia 
contain stratified epithelia derived from all three germ layers so that squamous 
celled carcinomas of the labia majora would be epilepidomata similar gro vths 
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of the labj-i mmora would be hypolepidomati , and sjmilar growths of the \agin^™ 
orifice above the level of the hymen would be mesolepidomata Such disunctio.^’^^ 
an, clearly meaningless Indeed the germ layers the status of which has of rect^ 
years greatly declined e^en for the embnologist are dexoid of significance jor ^ 
pathologist Ewmg (1940), discussing Adamis classification rightly concluti®*^^ 
The behaviour of tumor cells is very much more influenced b> the ncvpir”'^ 
characters of the cells of origin than by their cmbiyological derivation 
ncophstic process does not consist m retracing the steps of cmbrjological develojfv 
ment Oncology is not a department of embryology but a separate chapter i^^^ 
the biology of the cell ’ 

In other minor ways cmbryological concepts have been improperly mtroducei 
sometimes deliberately and sometimes unwittingly, into the nomcnchturt ar 
classification of tumours Thus it has become a prevalent habit to replace il 
familiar ending oma by blastema the usual intention being to sugg^ecs 
that tumours consist of young proliferating cells of this or that type Thub tigcs 
term fibrobiastoma is used to embrace all of those tumours fibromas r«t II 
fibrosarcomas which arise from and represent fibrous connective tissue cifi be 
At first sight there may seem little to cavil at in this usage especially as 
commonly use the name fibroblast to apply not only to immature connect! 
tissue cells in the embryo but to proliferating connective tissue cells m granuhlit 
tissue and other proliferative lesions m adults So also we speak of osteoblast ^cs 
lymphoblan myeloblast and so on m reference to proliferating cells oft! 
adult body so that to such names as osteoblastoma or lymphoblastoma J 
strong objection can scarcely be sustained As regards certain other cell types 
however the blast ending has a specifically cmbryological significance 
Thus the name spongioblast refers to immature embryonic precursors of 
neuroglial cells Hcncc to describe a tumour composed of incompletely differ 
cniiatcd neuroglial cells as a spongioblastoma is to imply cmboonic derivation 
and properties when only anaplasia is present Similar objections apply to other 
names m the Bailey Cushing classification of brain tumours — astroblastoma , 
cpcndymobhvtoma and pmcalo-blastoma So also the term myobUst 
refers specifically to embryonic muscle formative cells so that the wisdom of 
using the name myoblastoma for a tumour derived from adult muscle is open 
to question 

Hicsc objections to a too faalc use of the ending blasloma ’ arc all the 
more cogent because of the cvistcncc of certain truly embryonic tumours derived 
from and composed of immature tissues which have never altamcd adulthood 
namely the embryonic tumours of the kidney adrenal and sympathetic system 
rcima h\cr etc These arc properly given such names as nephroblastoma 
neuroblastoma svmpathieobhstoma retinoblastoma and hepito 
bhstomi because they actually do consist of embryonic renal sympathetic, 
rclmal or hvpalic cells as the ease may be 

^ \ctiologIcal classification 

'^'^Fuing MacC ilium and other pathologists have expressed the lichcf that 
advance in our knowledge of the cauviiion of tumours will permit more scientific 
classification MacCallum even goes- so far as to deny the wisdom of attempting 
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on any other basis than aetiology, and he makes the strangely 
orrect statement that we know nothing of this That better knowledge of 
of ^usation will afford a basis for classification is a vam hope, because (a) a variety 
^afferent carcmogenic agents may evoke identical tumours, and (b) a single 
grouijnogenic agent when applied to different tissues, may evoke a variety of 
of^nofrs Thus carcinomas of the skin indistinguishable from one another as 
Th*gards their structure and behaviour may be produced experimentally by the 
oj^bplicatjon of such diverse agents as ultra violet light, X rays, arsenic and a 
tissg^t variety of carcmogenic hydrocarbons On the other hand, a single carcino 
hJt-mic hydrocarbon suitably applied is capable of evoking such diverse growths 
squamous celled carcinoma of the skin, adenocarcinoma of the kidney, 
^hcrcomas of soft tissues, osteogenic sarcoma of bone and cerebral glioma (see 
ds jiapter 4) 

In this respect tumours differ radically from inflammatory diseases In these, 
'h kind of microbic parasite calls forth its own peculiar tissue reactions, and, 
variations the resulting disease runs its peculiar course Hence inflammatory 
are properly classified on the basis of their causation For tumours, 
cells ;ever no specific relationships between the nature of the external agents and 
tissue reactions evoked, the tumours, are apparent T/ie fieophstic change 
diviiflrfl,^ gugfj tissue possesses qualifies which are largely, if not wholly, independent 
^ the kind of stimulus responsible for it Causation then can never afford a basis 
the classification of tumours 
m** 
a< 

1 COMPOUND NAMES 

J Much confusion has been caused by the use of ill advised compound names 
for certain tumours Compound and hyphenated names have been used in 
three distinct ways and in employing such a name it is important to recognize 
clearly m which of these three ways it is being used 

(a) Compound names have been used purely descriptively to enumerate 
the different components or variants seen in the tumour Thus, in less 
enlightened days, a teratoma containing muscle, cartilage and glandular 
tissues might be called a ‘ rhabdomyo chondro carcinoma , or a sarcoma 
of bone of pleomorphic structure might be called an osteo myxo chondro 
sarcoma The dements of such stnngmg together of names are obvious , 
they are clumsy, unnecessary, and have all too often earned an implication 
of multiple histogenesis which was quite erroneous or fanciful Thus 
the pleomorphic salivary tumours have been called ‘ chondro myxo 
haemangio endotheho Kircomas ' * 

(b) Compound names such as ‘ adenocarcinoma” or fibrosarcoma” 
are properly used with an intention quite different from (a) , the first 
part of the name is an adjectival prefix descriptive of the second An 

adenocarcinoma ’ is not a mixture of adenoma and carcinoma but a 
carcinoma in which structural evidence of glandular characters is seen 
And a fibrosarcoma is not a mixture of fi.broma and sarcoma, but a 
sarcoma of recognizably fibroblastic derivation and structure 

(c) The third way m which compound names are constructed is to 
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designate genuinely compound tumours Thus a mammaiy fibro 
adenoma consists of two distinct neoplastic tissues a fibromatous 
component and an adenomatous component both equally demanding 
recognition in naming the tumour So also those very rare tumours m 
which malignant epithelial and non epithelial tissues coexist are properly 
called ‘ caremo sarcomas The necessity of having compound names 
of this kind makes it all the more imperative to avoid the bad habit of 
inventing those of type (a) 1 suggest that the names of trui> compound 
tumours should be distinguished Irom compound nime^ of vanety (b) 
made by the mere addition of prefixes b> using a h>phen for the one 
class but not for the other, as has been done m these paragraphs 

THE CLASSIFICATION ADOPTED 

The following grouping based solely on histogenesis and behaviour embraces 
all the usually recognized classes of tumours without involving in> great changes 
m existing nomenclature , and it indicates the order of presentation in Part II 
of this work in which its defects and inevitable points of overlapping will be 
pointed out 

(1) Group I Tumours of cpitbelia! tissues 

If benign these are papillomas or adenomas, if malignant carcmomis (Names 
such as adenocarcinoma ‘ squamous cell carcinoma carcinoma simplex ’ 
etc ,do not denote different species but merely variations of structure wnh respect 
to kind and degree of differentiation ) 

(2) Group U Tumours of non-haemopoictic mcsench)mal tissues 

Benign tumours of the connective skeletal vascular meningeal and muscular 
tissues are fibroma, myxoma lipoma chondroma osteoma, benign osleoUastoma, 
sjnovioma angioma (haem ingioma l>mphangioma, glomangioma) meningioma, 
leiomvoma and rhabdomyoma Malignant members ot the same classes receive 
the generic name sarcom't ’ often with a prefix corresponding to the btnign 
counterpart 

(3) Group III Tumours of haemopoiclit tissues 

The peculiar nature of the hacmopoiclic tissues and their tumours especially 
their production of freely circulating or mobile ceils justifies sepantion from 
those of the fixed mesenchymal tissues These tumours arc conveniently grouped 
thus 

(a) Tumours of lymphoid tissue 

(0 Follicular lymphoma 
00 Lymphosarcoma and lymphatic leukaemia 
(ill) Hodgkin’s disease 
(iv) Rcticulosarcoma 

(b) Myelomatosis and plasmocytoma 

(c) Myelogenous leukaemia and chloroma 

(d) Primary polycyihacmia 
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(4) Group IV Tumours of ncura! tissues 
This js a diverse group comprising 

(a) Gliomas 

(i) Astrocytic gliomas (astrocytoma and '’glioblastoma”) 
{ ji) Oligodendroglioma 
(lu) Medulloblastoma 

(iv) Ependymal glioma 

(v) Pmealoma 

(b) Papillary tumours of choroid plexus 

(c) Neurilemmoma 

(d) Neuroblastoma and ganglioneuroma 

(e) Chromaflinoma and carotid body tumour 
(0 Retinal and ciliary tumours 

(i) Retinoblastoma 
(u) Diktyoma 

{ill) Epithelial tumours of the cihary body 

‘ (5) Group V Sundry special classes of tumours 

(b) Melanoma 
(a) Chordoma 

(c) Embryonic tumours of viscera 

0) Nephroblastoma 
(u) Hepatoblastoma 
(in) Embryonic tumours of other parts 

(d) Teratomas 

(e) Chorion epithelioma 
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CHAPTER 3 


INNOCENCE AND MALIGNANCY 
"INNOCEOT * AND "MAUGNANT RELATIVE TERMS 

The PREVIOUS chapter admitted the nccesMty of a behaviouristic sub division of 
several of the histogenetic groups of tumours, but stressed tint the dtstmction 
between mnocenct. and malignancy js not fundamental or clear cut Thi> chapter 
js to amphfv our conceptions of this distinction the arbitrary nature of uiiich 
may be made apparent at the outset by the following considerations 

(1) Borderline tumours 

Many histogenetic species of tumours include somi. growths which occupy 
the borderline between innoccnct- and mih^anc-y Good examples ot this 
Jire nfibfdcd by pap)lhr> epithelial growths many of which cannot be classed 
'Yvith precision cither as benign papillomas or malignant papillary cirtinomas 
Titus the papilhry growths of the bladder exhibit i complete range oi structure 
and bchaviour—from the slowly growing wholly superfien) pcduncuhtcd villous 
papilloma of uniform fuilv organized architecture, to the rapidly growing, infiltra 
tn c, sessile, irregularly papillary carcinoma Of many orthemtermcdiatcmcmbcrs 
of such a senes, it is dilBcult to assess the degree of mahgmney and to predict 
Ihcif probable course Some growtlis with a past history and microscopical 
structure which lead us to look upon them as benign , may nevertheless prove 
their essential malignancy bv later recurrence infiltration or metastasis Similar 
borderline characters are disphyvd by some of the papillary growths in the 
intestine hrynx thvroid breast, and m ovarian cysts These and many other 
instances of borderline behaviour will be described m detail in later chapters 

(2) ** Black sheep ” in innocent families 

Some species of tumours generally looked upon as benign nevertheless include 
occasional malignant members Good examples are the osltoelasionns of 
bone the slowly growing salivary tumours the ccchondromas ind the Iciomy 
omas On rare occasions tumours of these kinds though clinically and histologi 
cally diflcring hltlc or not at all from their inno-cnl fellows surprise us by 
mclastasirmg and their mctaslascs may present an innocent histologic il 
structure Waters have sometimes descried this anomalous and unexpe fed 
behaviour by using the sclf-coniradiciory phnsc metastasis of benign tumours ’ 
(eg Lwmp 1940} So also Cohnhcim and others Jong aco described as simple 
colloid goitre with mctasiascs examples of disseminated growths with a 
microscopical structure closely resembling normal or goitrous thyroid tissue II 
need scarcely be said now that such terms arc incorrect and misleading metastasis 
IS conclusive evidence ofmalignano no matter how slow the growth or how well 
difTtrcniiaied the structure of a tumour (See </rrfwwio/j of * benign mvlaslasiwng 
goitre bv Bell and Simpson ) 
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(3) TIic supmcntion of malJRnanc> m benign tumours 

Related to the foregoing characters is the apparent development of malignancj 
m previously innocent" tumoure Thus m a previously benign myoma of the 
uterus a sarcoma may arise , or a seemingly quiescent thyroid adenoma many 
>cars old mav finally yield widespread metastascs in lungs and bones , or a 
simple polypoid papilloma of the colon may undergo carcinomatous transforma 
lion While m some cases such as these it is clear that a genuine change from 
innocent to malignant characters has taken place m the tumour, there are other 
cases in which this interpretation is open to /doubt and it is more probable that 
Jhc growths possessed low grade or borderline malignancy from the beginning 
In discussing this problem as long ago as 1906, Bland Sutton well said, ‘ It is so 
difiicuk to decide between the slow growing spindle cell sarcoma, the fibrifymg 
sarcoma and the gelatinous fibroid (myoma), that it is unwise to argue from 
our present knowledge that innocent connective tissue tumoursSmay undergo 
trinsformalion into sarcomata The more carefully the histolog^^ tumours 
IS investigated the more obvious does it become that the borderlandMjetween 
innocent and malign int species becomes less easily definable " As later sMtions 
of the present work wiU show, however, indubiiable examples of the supervention 
of malignant change in previously benign tumours do occur , and these, no less 
thin the borderline tumours which Bland Sutton so rightly emphasized, also 
illustrate the purclj relative meaning of the terms ‘ innocent and “ malignant ’ 

The over emphasis which has been placed on the distinction between innocence 
and maltgmncv has arisen because ol the prognostic value of this distinction 
The clinician s first demand of the pathologist who examines the tumour he has 
removed is Is it innocent or malignant ’ " This habitual query has engendered 
the notion that eserv tumour must be either innocent or malignant A more 
enlightened modificiiion of the question and one which pathologists should 
cncour igc clinicians to ask is //on innocent or malignant is this tumour ’ ’ 

INNOCENCE AND MALIGNANCY CONTRASTED 

Fortunatcl> the distinction for practical purposes between innocence and mahg 
nancy, and often some assessment of the probable degree of malignancy, can be 
made for the majority of tumours Recalling always that these terms are relative, 
the distinction depends on the points indicated m the tabular summary The 
features outlined in this tabic must be briefly amplified 
(1) Sfnicturo 

Tumours of a given cell type vary greatly in the degree of differentiation 
attained , m some this is as complete as in the corresponding normal tissue , 
m others anaplasia or lack of difllrcnlialion of different degrees is seen 

Most innocent tumours attain a high degree of structural differentiation so 
that their tissues closclj resemble Ihcir normal counterparts A papilloma of 
the skm consists of overgrown epidermis which is structurally normal except 
for exaggerated papillalton and comification , a papilloma of the bladder is 
clothed by a uniform fa>cr of the non-comifying stratified epithelium characteristic 
of the unnar> tract, and a papilloma of the large intestine consists of unmistakable 
colomc mucosa So also a hpoma consists of structurally typical adipose tissue, 
a Iciomjomi of unmistakable phin muscle fibres, a chondroma of cartilage 
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Malignant tumours on the other hand frequently show imperfect diirerenliaiion 
of \aryins degrees Thus many can-inomas while shmvmg unmistakable epithelial 
characters, lack those details of cellular dilfercntiation and arrmcement which 
enable us to distinguish one particular kind of normal epithelium Irom another , 
so that the histological structure alone may not enable us to distinguish e iremomas 
of the breast stomach or prostate from one another Other careinomas more 
actively growing and cellular, may even lack all recognirable epithelial eh iraeicrs 
and may be microscopically indistinguishable from highly anaplastic ^areoraav 
guomas or growths of other kinds In general the dugree o| malignam.) ot tumour^ 
IS roughly proportional to the degree to which they fail to attain histolOLieal 
dinuentialion , the mobt anaplastic tumours arc tlie most milignant 


Innoctnt Jumour Malignant tumour 


Structure often ijpita! of the Structure olten atvpji.il jc 
particular tissue of origm dilTtrcntiation impcrievt 

Growth u»uall> purely exparm^e Growth infiUntivt as well as 
and a capsule formed espansne so thn tna 

tncapsuiaiion is absent 

Growth usually slow mitotic Growth may be rjpiJ with many 
figures scanty mitout tigures 

May come to a standstill or Growth rartly ceases usually 
retrogress ‘ progres ivc to a fatal twrmina 

I lion 

Absent ' Frequently present 

Dangerous only becau e ot Intnnsiully dangerous because 
(a) position or of progressive nfiltniivu 

(i>) accidental complications growth and metastasis 

or I 

(e) production of excess of 
hormone t 


Attempts at precise hi-itoh^scal ^radint' of malisnanl tumours as an index 
to their degrees of maligntncy are ver> nrbiinr) nnd unscientific Broders s 
method of grading \vhich has been widely adopted consists »n dividinc malignant 
growths of any giscti class into four groups according to whether one Uso, three 
or four quarters of the evils appear meomplctelj diffvrvntiatvd In mcw of the 
great \arjcty of cellular structure to be seen in dtfiercni members of mou classes 
of tumours and often m a single tumour, the application of Brodvrs s method 
Stems to me to be largely guesswork Tumours show great cstological variation 
the decision as to which ceils shall be hbcllcd * diircri.ntiatcd or undifTcr 
cntiated ’ , as the case m $y be greatly depends on the pwrsonal bns and prccon 
options of the vxammer It is not surprising to Itarn that diTcrcnt gnders reach 
dmerent conclusions on the same matcrral All competent pathologists grade 
timours to the extent of forming and expressing opinions as to their probtbic 
egrevs of malignancy from their general histological siructure and broad 
Eroupmgs of tumours according to their d'^gruc of anaplasn like those of 

fTitkSyuUb f* inteJ wi i tboK •Vwe of p*iS I c m ctKoJ hfja-ii 
•triica bjcMTfc I fj- ihji* tw>^ ©f Wi Ortfi (It Put «n ■«Uxi h iwi W mtie r m iJw 

w 111 l jmi- j nttn »n iiUtl M< ©>. fLtJ t> «t«l «f iil 


1 Structure ~ 

2 Mode of growth 

3 Rate of growth- 

4 End of growth - 

5 Metastasis 

6 Clinical results - 

i'ttJotnote) 
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reenough or Healy, are of \alue Broders s and other similar grading methods 
've no greater precision by using numbered labels, attached m accordance 
ifH certain arbitrarily chosen and highly variable histological characters 
It must be pointed out also that the numerical correlations between grading 
id prognosis advanced by graders in suppqrt of their systems arc of no real 
f Such correlations are bound to appear with any system of grading 

hatever which does not quite ignore the simple generalization of broad paral- 
between the degree of anaplasia and the degree of malignancy of tumours 
“ any given group For individual prognosis, no scheme of grading can attain 
^ accuracy than the general principle affords It is to be hoped that the bad 
ibit of recording such diagnoses as ‘ squamous cell carcinoma grade 2 , “ adeno 
unoma grade 3 , will soon cease to be a fashion 

To the important general rule that benign tumours are typical and malignant 
umours atyp cal m structure, there arc notable exceptions to which reference 
already been made Tumours of the thyroid afford good examples in both 
nrp-^itons on the one hand, some of the benign adenomas of the thyroid contain 
n imperfectly formed vesicles devoid of colloid, or even diffusely cellular 
reas , on the other hand some of the adenocarcinomas of the thyroid contain 
ireas of typical colloid filled vesicles indistinguishable from normal thyroid 
I issue We have already referred to and rejected the notion that innocent tumours 
j metastasize but the very invention of such phrases as “ metastasizing goitre ’ , 
metastasizing chondroma ’ “ metastasizing myoma ”, etc serves to stress the 
that malignant tumours do not always show an atypical structure As Nichol 
on pointed out, a squamous celled carcinoma of the skin may attain such a high 
degree of differentiation that it might well be spoken of as malignant skm 
So also some of the visceral carcinomas differentiate so well, in parts at least, 
that histological identification of the particular region of origin, such as kidney, 
prostate or bowel is possible As Foulds says. It is evident that an elaborate 
organization of structure and function is consistent with malignancy 

(2) Mode of growth 

Many innocent tumours are strictly localized growing purely by expansion, 
£0 that if surrounded by other tissues, these arc thrust aside and compressed, 
and the tumour is often distinctly encapsulated This applies to adenomas 
myomas lipomas, and many other benign tumours However, not all benign 
tumours are sharply circumscribed Osteoclastomas show no capsule nor 
microscopically sharp delimitation from adjacent bony tissue and marrow, 
and w hile many fibromas and meningiomas are w ell circumscribed some members 
of these species show limited infiltration of neighbouring tissues Angiomas also 
are never encapsulated or sharply delimited their vessels merging into the normal 
ones with which they communicate and mingling with adjacent normal tissues , 
but most angiomas are malformations and not true tumours 

Besides growing by expansion malignant tumours also grow by infiltration 
1 e the tumour cells penetrate into the interstices of the surrounding tissues and 
grow along tissue spaces lymphatics or blood-vessels Even when malignant 
tumours appear to the naked eye to be sharply circumscribed microscopical 
examination of the margins often reveals that the tumour cells are infiltrating 
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the neighbouring tissues Inconspicuous infiltration may be present lor long 
distances beyond the macroscopically ^ isiblc edge of the grow th It n this marginal 
zone of mfiUration which makes mali^nt growths so prone to recur after surgical 
removal unless a. wide excision of the surrounding tissues is earned out 

(3) Rate of gronth 

Most mnoccnl tumours grow only slowly and show few mitotic figures m 
the tumour cells Many malignant tumours, on the other hand, grow rapidly, 
and mitotic figures are readily found in the cells Anaplastic tumours contain 
many mUotic figures, and the mitotic activity of a tumour is probably the most 
reliable single criterion of its degree of malignancy If m doubt regarding the 
malignancy or otherwise of a particular tumour, search for milolic figures in 
the tumour cells , if several of these are found easily, then the tumour is almost 
certainly a malignant one However, not all malignant tumours grow rapidly , 
many of the well differentiated idenocarcmomas scirrhous carcinoma simplex, 
some of the fibrosarcomas, grow slowly and contain relatively few mitotic 
figures On the other hand the slowly growing basal*cell carcinomas of the 
skin often contain many mitotic figures— a remarkable exception to the parallelism 
between the numbers of mitoses and the degree of malign mey of neoplasms 
The duration of mitosis m various tumours js worthv of study , perhaps m the 
basal celled growths mitotic figures arc numerous, not because of rapid cell 
division but because of retardation or arrest of the later phases of mitosis just 
as happens from the action of colchicmc Mitosis m tumours is described more 
fully m Chapter 8 

(4) End of growth 

While most true neoplasms benign or malignant, grow continuously and 
indefinitely spontaneous cessation of growth and retrogressive changes arc seen 
much more frequently m benign than m malignant tumours This is not infrequent 
m adenomas of the thyroid or breast, m ulenne myomas and m lipomas fibromas 
and meningiomas Retrogressive changes, namely fibrosis, cystic change and 
calcification, arc most familiar m adenomas of the thyroid and myomas of the 
uterus At necropsy, small meningiomas heavily calcified and clearly quiescent, 
arc sometimes found Benign teratomas especially the so called dermoid 
cysts ’ of the ovary, may be seen ma state of senility and quiescence, either when 
discovered mcidcntilly at operation or necropsy or when, surgically removed 
because of some accidental complication 

M ihgnani tumours on the other hand, very rarely cease growing spontaneously 
but proliferate and extend continuously to a fatal ending There do occur 
however, very rare cases of spontaneous disappearance of proven malignant 
growths including mammary carcinoma papillifurous ovarian growths with 
peritoneal mctastiscs malignant mebnoma, and other tumours Useful reviews 
of this subject an. those of Gaylord and Clowes (1906) Rohdenburg (1918), 
Strauss (1927) frauchigcr (1929) WiHis (1934), and Ewing (1940) 

Complete permanent spontaneous disappearance of a malignant growth is 
extremely rare if indeed « ever occurs but this docs not detract from the great 
interest of partial and temporary retrogressions The factors responsible for 
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’ --se phenomena are unknown, but the fact that retrogression has overtaken 
rr a with Widespread mctastascs shows clearly that these factors arc systemic 

metabolic rather than local In this connexion we may recall the acceleration 
">f grow th which has often been observed in mammary carcinoma during pregnancy 
and lactation, and the retardation and c\cn quiescence of the grow th after w eaning 
This phenomenon shows that the growth of a malignant tumour is not entirely 
independent of the general condition of the organism Its tissues not only draw 
their nutrition from the body politic, but arc affected adversely or otherwise by 
Its metabolic state It is then not inconceivable that a tumour which is successfully 
progressing in its nutritive competition with the healthy tissues, and which 
unhindered will e\entually destroy life, may have the balance turned against 
It by some sudden metabolic alteration of the organism and it may not be 
insignificant that cases of spontaneous retrogression of malignant tumours have 
often given a history of preceding surgical operation or febrile illness A tumour 
IS not, as we often tacitly assume something foreign to the body, possessing 
unlimited independent growth capacity but rather a part of the individual’s 
own tissues subject like them to the metabolic stale of the body and to the largely 
unknown laws of senescence and death This conception though rather nebulous, 
provides at least a plausible view of the curious fluctuations delays, recrudescences 
and retrogressions observed in the life history of some neoplasms 

(5) Metastasis 

As has already been remarked, the development of discrete secondary growths 
in other parts of the body is proof of the malignant nature of a tumour, no matter 
how slow Its growth or how innocent ’ its histological structure Metastasis 
depends on the infiltrative invasion of lymphatics blood vessels or serous and 
other cavities, and the detachment and transfer of tumour particles These 
phenomena will be described in Chapters 9 and 10 

Not all malignant tumours produce mctasiascs Thus rodent carcinomas 
are acknowledged malignant tumours in that they arc locally invasive and destruc 
tive yet they rarely or never metastasize The same applies to the so called 
“adamantinomas , these also invade and destroy the bones and neighbouring 
tissues and always recur unless wide excision is undertaken, but they do not 
produce metastases So also mostofthe gliomata ore infiltrating and destructive 
tumours, and the more rapidly growing of them are highly cellular and speedily 
fatal , yet, apart from occasional dissemination in the cerebrospinal spaces 
these tumours never metastasize In most classes of tumours which frequently 
produce metastases there occur members which fail to metastasize even after 
a long period of active growth and the attainment of a great size 

(6) Clinical results 

Benign tumours may prove harmful m any of three ways, (a) by virtue of their 
position fb) as a result of secondary complications or (c) in the case of endocrine 
tumours by the production of excess of hormones The following examples are 
illustrative 

(a) Position 

An intracranial tumour eg a meningioma auditory nerve tumour or 
pituitary adenoma no matter how well arcumsenbed or how slow m growth 
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it may be, js always clinicall) serious because of its position A progressively 
enlarging tumour m the anterior mediastinum e g a retrosternal thyroid adenoma 
or a c>stJC teratoma will eventuallj compres:> the trachea or the great vessels 
A benign myoma of the uterus or a benign ovarian tumour during pregnancy 
may become incarcerated m the pelvis, leading to serious compression of pelvic 
viscera or to dystocia 

(b) Acadenlal compUcaUons 

Haemorrhages take place from benign tumours of mucous membranes, c g 
papillomas of the unnarv or alimentary tracts, or from submucous tumours 
which distend or perforate these membranes, eg uterine myomas The same 
tumours may suffer surface ulceration and infection and infection is particularly 
serious if it involves a bulky tumour, c g a large uterine myoma or a huge mammary 
fibre adenoma which has distend^ and perforated the skin A pedunculated 
tumour such as a subserous myoma, or an ovarian cystadenoma or teratoma 
may suffer strangulation by torsion of its pedicle , and a pedunculated tumour 
m the intestine is Inble to initiate an intussusception 

(c) Production of eveejj of a hormone 

This is exemplified by the acromegaly or giantism resulting from an eosinophil 
adenoma of the pituitary gland by generalized fibrocystic disease of the skeleton 
accompanying parathyroid adenoma or by the hypoglycacmic attacks observed 
with insulin secreting adenomas of the pancreas 

Malignant tumours may produce illness m the same three ways , and indeed 
the dangers of position and accidental compile viions are much greater with 
malignant tumours because of their more rapid growth and their inhhrativc and 
destructive properties In addition, these properties and the related propensity 
for metastasis give malignant tumours intrinsically dangerous characters not 
shared by benign tumours Because of its progressive growth invasive nature 
and metastasis a malignant tumour cannot grow for long m the body without 
reaching and seriously affecting some import int organ or suffering some serious 
complication The question whether malignant tumours bring about cachexia 
m any specific chemical way warrants discussion m a separate section 

THE CACHEXIA OF MALIGNANT DISEASE 

It has been a prevalent idea that " malignant cachexia is a peculiar specific 
result of the growth of a malignant neoplasm m the body, attributable to hypo 
thctical poisons elaborated by the growth or to us parasitic utilization of food 
substances to the detriment of the norma! tissues I have known students to 
derive from their clinical teaching the impression that malignant cachexia 
was an almost necessary accompaniment of malignant disease, and tliat us absence 
m a case of obbcure nature was of diagnostic value in helpingtocxcludc malignancy 
I have heard a reputable clinician sny that he could often spot’ a case of 
malignancy by the chanctenstic muddy complexion ’ ' Such views must be 
rejected, because (I) no toxic products of tumour growth capable of causing 
cachexn have been identified (2) the nutritive requirements of tumours is rarely 
so great as to be a significant contributing factor m undermining health and (3) 
the presence or absence of cachexia m cases of malignant disease is clearly referable 
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to the presence or absence of obvious enough harmful effects of the growths on 
bodily functions These points require amplification 

(1) The possible formation of toxic substances by tumours 

As will be discussed in Chapter 8, much work has been done on the metabolism 
of tumour tissue , but no peculiar metabolites have been identified It is true 
that some rapidly growing tumours produce large nmounts of lactic acid, but this 
substance is readily converted by the liver into glycogen and there is not the 
slightest reason to think that it contributes to cancerous cachexia In any case 
the majority of tumours of slow or moderate rates of growth do not produce 
unusual amounts of lactic acid 

In cases of advanced cachexia, chemicql alterations of great variety and degree 
have been observed alterations of blood sugar of liver glycogen, of nitrogen 
metabolism of mineral balance of the blood picture of alkali reserve, and the 
presence of acetone bodies But these are all clearly the results or components 
of cachexia and not its primary causes similar changes are seen m advanced 
debility from other causes such as starvation chronic gastro intestinal disease 
or tuberculosis No chemical changes peculiar to malignancy have been observed 
m malignant cachexia 

Another possibility to be considered is that, from bulky degenerating tumours, 
soluble products of degeneration might be absorbed into the circulation and 
might have toxic effects This possibility must be admitted, but unless bacterial 
infection supervenes m degenerating growths, there is no positive evidence that 
the products of degeneration have serious toxic effects The soluble products 
of autolysis of tissues are mainly ammo acids, unc acid, creatine, creatinine, 
glycerin fattyacidsand inorganic salts— in fact, the usual split products pf proteins, 
fats and the other constituents of protoplasm, all of which the body is well accus- 
tomed to metabolizing and which could not function as toxic agents Moreover, 
many cachexia producing tumours are neither bulky nor degenerated so that 
they cannot be a source of autolytic products m any appreciable quantities 


(2) Nutritional demands of tumours 

Do tumours harm the rest of the body by stealing food from it This view, 
which has been strongly held by some writers has only to be studied a moment 
to be seen to be baseless A tumour which like a foetus increases its total weight 
by a pound a month is an exceptionally rapidly growing tumour yet it cannot 
be contended that increase of a superfluous tissue even at this rate would place 
an insupportable burden on the alimentary and metabolic functions of the body 
On an adequate diet the nutritional state of a pregnant woman does not suffer 
as a consequence of the rapid growth of 10 pounds or more of foetal tissue Most 
tumours, however have rates of growth much lower than this indeed with many 
fatal malignant growths, the total mass of tumour tissue m the body at the time 
of death amounts to only a few ounces Clearly the nutritive demands of such 
growths can be but trifling and an altogether negligible factor in causing the 
cachexia which they brought about 

It may be suggested that it is not the mere bulk in growth of a tumour that 
matters but that tumours may have special nutritive requirements and may 
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deprive the body of unduly large amounts of such essential factors is vitamms 
special ammo acids or thescantier mineral constituents of our diet Tlus, however, 
js pure speculation and as vve shall sec later study of the chemical composition 
and metabolism of tumours afiords no evidence that they have any peculiar 
nutritive requirements 

(3) Factors contributing to cachexia 

Cancerous cachexia is indeed readily accounted for without postulating 
unidentified toxins or extravagant nutntivc demands It is the result not of 
any peculiar properties of malignant neoplasia per se but of such obviously 
debilitating factors as starvation, haemorrhage ulceration bacterial infection 
destruction of functionally vital tissues pain sleeplessness and anxiety 

Consider for example the extreme cachexia of many cases of cancer of the 
stomach In large part this is the cachexia of starvation resulting from poor 
appetite dutunished peptic digestion impaired gastric motility pyloric obstruction 
or all of these Haemorrhage ulceration and pam also contribute to the result 
In some cases extensive metastases m the liver impair hepatic function and so 
place an extra burden on nutrition and metabolism , jaundice may be added 
In other cases peritoneal dissemination leads to recurrent ascites with corresponding 
loss of proteins and to impaired bowel motility Metastases m the upper abdo 
mmal lymph glands may extend to obliterate the cisterna chyli and thoracic 
duct doubtless impeding the absorption of digested fats sometimes even chylous 
ascites may result Anaemia may result not only from the general impairment 
of nutrition but also occasionally m more specific ways sometimes through 
the destruction of the gastric tissue reducing the hacmopoietjc factor sometimes 
by widespread metastatic destruction of red bone marrow 

Similar sequences are apparent when cachexia accompanies carcinoma of 
the oesophagus or of the intestines or indeed any other kind of malignant disease 
Carcinomas of the tongue tonsil or pharynx produce cachexia mainly by ulcera 
tion haemorrhage infection pain and diminished food intake through dysphagia 
carcinoma of the uterus by haemorrhage ulceration urinary obstruction and 
infection and uraemia carcinoma of the breast by local ulceration and infection 
or more often by ths pam and destruction wrought by metastatic grow ths m /iver 
bones lungs brain and elsewhere and so on All observant clinicians and 
pathologists are well aware that the subjects of malignant disease who have been 
spared such results as those described above do not exhibit cachexia This is 
frequently the case with carcinoma of the breast which even in an advanced state 
with widespreadsecondarygrouths may be accompanied byhttJeorno emaciation 
or anaemia On the other hand, how great is the cachexia of advanced pulmonary 
tuberculosis or of an unrelieved chronic pyloric ulcer ^ 

There IS indeed no such thing as a spewfically malignant cachexia Cachexia 
means merely debility malnutrition anaemia emaciation from any causes 
and malignant tumours are one of the most common and least rem^iable of 
these causes 

CONCLUSION 

Innocence and malignancy arc not two distinct biological properties 
pertaining to neoplasms but merely convenient terms which have become firmly 
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entrenched m pathology because of their prognostic value By experience of 
each histogcnetic class of tumours, we have learnt which particular tumours m 
that class are likely to remain local m their growth and to be curable by local 
removal and which ones will spread more or less widely and dangerously The 
pathologist knows, however, that m most classes of tumours growths of inter- 
mediate behaviour occur, for the prognosis of which the bald terms ‘innocent” 
and malignant must be qualified Between the cellular characters of tumours 
and their degrees of malignancy there is a broad parallelism, largely based on 
the inverse relationship of rate of proliferation and degree of differentiation of 
tumour cells To this parallelism however, there are many exceptions 

The notion that malignancy implies something new and peculiar added 
to neoplasm is false So also is the notion that there is a specific “malignant ’ 
cachexia 
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CHAPTER 4 


THE EXPERIMENTAL PRODUCTION OF TUMOURS 

During the last three decades our knowledge of the causation of tumours has 
advanced rapidly Studies of two kinds have contributed to this advance (a) 
statistical studies of occupational social and racial factors m the causation of 
human neoplasms, and (b) studies m the experimental production of tumours in 
animals by tneatis of clwmical and other agents These two kinds of researches 
have stimulated each other The recognition of occupational and other factors 
m the genesis of certain kinds of human tumours often preceded and indeed 
gave birth to the successful production of their experimental counterparts 
Now however, much of the knowledge gamed experimentally has become so 
precise and so far in advance of that deduciblc from studies of human material 
that the general discussion of causation is best commenced with an outline of the 
expenmental achievements 

In the following account only a small fraction of the now enormous volume 
of published work can be reviewed For funher details and references the reader 
should consult the papers of Barry et al (1935) Cook et a! (1936) Kcnniway 
and Kennaway (1937) Cook and Kcnnawa> (1938 and 1940) Badger e/u/ (1940 
and 1942) Willis (1945), and the monograph by Hueper (1942) Stacmmlcr s and 
Bauer s reviews of occupational tumours (1937) arc also useful 

SECTION I 

THE CARCINOGENIC HYDROCARBONS 

(1) Skm cancers in man due to tars, oils and allied substances 

Long before the isolation of carcinogenic h>drocarbons in a pure stale an 
achievement only of the last two decades it had been recognized tjiat those whose 
occupations exposed them to soot tar pitch mmcnl oils or creosote weru prone 
to develop cancers of the skm U w'as in 1775 that Pvrcival PoU described 
c himney sweep s can cer of the scrotum the first clearly recognized occupational 
cmccr A century later Volkmann described the first recorded cases of paraffin 
c arcinoma of the s km and increasing numbers of t ir and oil can cers vv ere 
reported thereafter The most useful of the earlier reviews of the subject is that 
of Ross (191S) and the Report of the Inlcmational Conference on Cancer 
(London 1928) Droekbank s monograph on cotton spinner s cancer (1941) 
and Hueper s book on occupaiioml tumours (1942) contain much \ iluabic 
information on the historical and technological as well as the clinical and expen 
mental aspects of the subject 

(2) Experimental tar and od cancer 

Knowledge of dccupationil tar and oil cancers naturally led to attempts to 
produce tumours experimentally by using similar means As long ago as 1889 
Ilinau painted rats with tir and similar substances but produced only chronic 
dcmntiiis If only he had chanced to use mice instead of rats he might have 
forestalled the first successful experimental production of cancer by a quarter 
29 
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of 1 century In 1894 Cazin also was unlucky in choosing another resistant 
species, the dog , five months tarring evoked no tumours In 1912 Bayon all 
but achieved success , he observed epithelial overgrowth, but without invasion 
after the injection of g as ta r into the ear of the rabbit , the soil and the agent 
were suitable, but the duration of the experiment was insufiicient 

It was the good fortune of two Japanese workers, Yamagiwa and Ichikawa, 
to apply a suitable agent to a susceptible animal for a sufficiently long time 
In 1914 and 1915 they reported the development of papil lomas and carcinomas 
m the skin of rabbits ears following long continued application of_Jar The 
First World War, however delayed recognition of this achievement, and it was 
not until 1918, when they again reported their results, that world wide interest 
was aroused and modern experimental carcinogenesis was fairly launched The 
carcinogenic properties of oils were first pro\ed experimentally by Lcitch in 1922 
Experimental t ar and oil ennre r has been the subject of an enormous volume 
of research admirably summarized by Woglom m 1926 and by Scchg and Cooper 
in 1933 Only the barest outline of the main results can be given here It was 
soon found by many workers that, of the common laboratory animals, only the 
rabbit and the mouse were highly susceptible to the development of tar cancer 
of the skin , rats guinea pigs, dogs and fowls were found to be almost completely 
resistant, even after prolonged applications That other tissues did not necessarily 
share this resistance was shown by the development of tar sarcomas following 
repeated subcutaneous injections in rats and m fowls, results which more recent 
experiments with pure carcinogenic hydrocarbons have confirmed 

When a potent tar or oil is applied twice or thnee weekly to the mouse s or 
rabbit s skin, papillomas often referred to as tar warts” and often multiple, 
develop in from 30 to 100 days or longer and carcinoma in from 50 to 500 days 
or longer Few carcinomas appear m less than 100 days For the mouse the 
times of appearance of papillomas arc nearly the same as for the rabbit, but 
malignant change takes place much more readily m the mouse For this reason 
and others, mice have been used much more than rabbits in experiments on 
carcinogenesis Carcinomas usually develop from tissue which is already papillo 
matous, and are of the ordinary cornifymg epidermoid type While most animals 
will have developed tumours by the eighth, or ninth month, a few tardy tumours 
will appear later than this and a small proportion of the animals may fail to 
produce tumours in spite of prolonged tarring 

The duration of tarring is important Most mice painted for four months 
eventually develop tumours a less proportion of those painted for three or 
two months do so and the tumours appear on the average later than in animals 
painted for longer periods while many animals painted for only a month or less 
fail to develop tumours later The important phenomenon of a long latent 
period between the cessation of tarring and the appearance of tumours, often 
many weeks or months m mice was particularly stressed by Leitch 

Attempts have been made to shorten the latent period and increase the tumour 
yield by modifying the painted area by trauma, heat or other agents Deelman 
(1924) and others found that wounds of a tarred area localized and hastened 
tumour formation and this ‘Deelman phenomenon’ has been confirmed 
using pure carcinogenic hydrocarbons ^uUinger, 1943 and 1945) Cramer (1929) 
found that injury to an already established benign tar wart is apt to precipitate 
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malignant change Orr (1934) found that subcutaneous injuries b> linen sutures 
of ndrenalme injections hastened the development of tar tumours m the overlying 
epidermis a result confirmed later (1935) ustng dibenzanthracene Heat appar- 
ently does not increase the susceptibility of skm to lar cancer indeed some 
v-orkers have noted diminished susceptibility Twort and Twort (1936) found 
that previous applications of oleic acid increased the carcinogenic potency of 
tar , while lactic acid lanolin and some other substances diminished it 

Many workers have observed that different sites show dificrent degrees of 
susceptibility to the carcinogenic action of tar and oils (e g Orr, 1935) The 
interscapular area of mice is more sensitive to tar than the sacral or abdominal 
skm while the soles of the feci are the most resistant Animals which are sensitive 
in one area are usually relatively sensitive m another area (Twort and Twort, 
1936) 

It remains only to add here that m addition to epidermal papillomas and 
carcinomas certain other kinds of tumours have been produced by tar Reference 
has already been made to sarcomas following subcutaneous injections of tar in 
rats and fowls as well as m rabbiis and mi«i But, even surface applications 
may occasionally induce sarcomatous change m the dermts (Dcclman 1922 , 
Lcitch 1922) Melanomas following tar applications have been described m 
mice by Lipschutz (cited by Woglom) and m dogs after very prolonged tarring 
by Passey (1938) The phenomenon of increased incidence of tumours of remote 
sites following skm tarring will be discussed later 

(3) The search for the carcinogenic agents in tars and oils 

Since tars and oils arc highly complex mixtures of substances and since different 
tars and oils were found to vary- markedly m their carcmogcmc efficacy, it soon 
became evident that a search must be made for specific ingredients responsible 
for carcinogenesis Many workers (cited by Woglom) mvcsligatcd the relative 
efiicacv of tars of dtffucnl kinds of different nr fractions obtained b> distillation 
and of lar extracts made With solvents Notable amongst these was 3 A Murray 
(1922) who prepared a highly car cinogenic ethereal extract of tar But by far 
the most important of the researches into the chemistry of carcinogenic tars were 
those of Kennaway and his collaborators from 1923 onwards the mam rcsulis 
of which were outlined by Kennaway m 1930 These showed that the carcinogenic 
factor m tar*Vns pr esent la the high cr-boilmE-ffactiaas that potent carcinogenic 
tarycould be m ade artificially hy hea ting acetyle ne, wop rene stliu-ycast^jdjolcstctol 
or human skm oc voluniarx muscle to tempcnturcs bet«_een 700’ and 920.. C 
ind that a non-carcmogcmc petroleum, could be made carcinogenic by^Jieatin^ 
to 800 C in the process of which aromatic hydrocarbons arc formed from those 
of the aliplntic senes Twort and Fulton (1930) prepared highly active tars by 
heating turpentine and pmcnc 

In 1930 Majneord and Hiegcr working with Kenmway made the important 
observation that the ffuorcsccncc spectra of many cancer producing mixtures 
including gas lar acetylene tar yeast lar muscle tar cholesterol tar ethereal 
extract of gns tar pilch distillate heated petroleum and slulc oil showed the 
same bands at wave lengths 4000 4 180 4 400 A (Hicgcr) These bands were 
like those of the ffuoresccncc spectnim of the polycyclic hydrocarbon t 2 benzan 
ihraccnc Accordingly Kcnnawiy (1930) made a spccnl study of hydrocarbons 
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allied to 1 2 benzanthracene, and found 12 5 6 dibenzanthracene to be carcino- 
genic At last a chemically pure carcinogenic compound had been identified, 
not indeed as a constituent of tar, but as a result of painstaking studies of the 


Table I 

Some Pure Carcinogenic HYDROCARBor« and Allied Substances 



physical and chemical characters of carcinogenic tars Kennaway was careful to 
point out that “ neither benzanthracene nor any of its derivatives have been found 
and perhaps have not been sought for, m coal tar , and to suggest prophetically 
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that amons the many compounds still undiscovered in tar some might be found 
far more powerfully carcinogenic than any known substances So also 
Hieger m discussing the significance of the discovery of characteristic bands m 
the spectra of carcinogenic mixtures insisted that the substance responsible 
for the bands may not be identical with the cancer producer but is some closely 
allied compound The carcinogenic agent m tars ind oils may be onI> one 
ofa group of such compounds’ The value of the fluorescence test was mHiega s 
own words to indicate the probability of carcinogenic activitj and to assist 
m directing the preparation of appropriate hydrocarbons 

(4) Pure carcinogenic hydrocarbons 

The importance of the discovery of pure carcinogenic hydrocarbons by the 
London workers can scarcely fac exaggerated It gave a tremendous impetus 
to both chemical and biological work m this field Many new carcinogenic 
compounds have been produced and tir cancer research has largely been super- 
seded by more precise researches with these chemically pure substances The 
number of such substances now runs into scores and only the most important 
can be mentioned here (Se-e Tabic I ) For more detailed accounts consult the 
papers of Kennaway and his co workers already cued, and those of Fieser (1938) 
and Shear (1938) 

{«) Simple dematnes of I 2 benzanthracene 

This substance 1 2 benzanthracene itself is only very feebly circmogenic but 
many of its simple substitution derivatives arc much more active This applies 
particularly to derivatives containing substitution groups at the positions 10 5 
9 and 6 of the benzanthracene complex Thus 10 methyl 1 2 benzanthracene 
5 methyl 1 2 benzanthracene 9 methyl 1 2 benzanthracene and 6 methyl 1 2- 
bcnzanthracenc have all been prepared synthetically and shown to be active 
carcinogens m that order of decreasing potency Further if suitable simple 
substituents arc introduced into of these favourable positions they then 
reinforce each other, giving a highly potent carcinogenic compound Tln^ 
applies to the 5 6 5 9 5 10 and 9 10 dimethyl derivatives The last named is 
the most active carcinogenic hydrocarbon so far discovered with it Bradbury 
and CO w orkers obtained skm cancers m mice as early as the 32nd day after the 
initial application 

(6) MetUykholanthrene and cholanihrene 

These merit special interest not only because the former is second only to 
9 lO-dimethyl I 2 benzanthracene m carcinogenic activity but also because the 
cholanthrcncs arc closely related chemically to the bile acids Thus mcthyl- 
cholanlhrcnc has been prepared from both desoxychohe acid and cholic acid 
and both it and the parent hydrocarbon cholanihrene have also been synthesized 
Ethylcholanthrcnc has also been prepared and shown to be an active carcinogen 
From the structural formulae (Tabic 1) it will be seen that these compounds 
again arc really I 2 benzanthracene derivatives with substituents in the caremo 
gcnically favourable positions 10 5 and 6 nicthylcholanthrcnc being particularly 
notable in that all three of these positions carry substituents 
c 



34 EXPERIMENTAL PRODUCTION OF TUMOURS 

(c) 3 4 benzpyrene 

This IS certainly the most active, and perhaps the only important, carcinogenic 
constituent of coal tar It was first isolated from coal tar pitch and later prepared 
synthetically In accord with Kennaway s 1924 work, the highest boiling fractions 
of tar contain relatively large amounts of benzpyrene , and the fluorescence 
spectrum of benzpyrene is of the same type as that of I 2-benzanthracene Its 
close relationship to this substance is evident from its structural formula, which 
shows that it is really a benzanthracene derivative with an additional benzene 
ring affecting position 9 where we have already seen substitution is favourable 
for the development of carcinogenic properties Benzpyrene is only slightly 
inferior to methylcholanthrene in potency Some of its simpler derivatives are 
also carcinogenic, though less powerfully so than the parent hjdrocarbon (Shear, 
1939) A high order of carcinogenic activity is shown also by three hexacyclic 
dibenzpyrenes which have been prepared (Cook and Kennaway, 1938) 

(d) 1 2 5 6 dtbenzaniliracene 

This IS notable as being the first pure hydrocarbon to be shown to be carcino- 
genic and since the discovery of this substance, il has been widely used by research 
workers It is capable of producing tumours m a high proportion of mice, but 
It does so relatively slowly In molecular structure it also is a 1 2 benzanthracene 
derivative with an added benzene ring as a substituent at positions 5 and 6 

(e) Some other carcinogenic hydrocarbons and related compounds 

Certain other hydrocarbons and certain heterocyclic nitrogen containing 
compounds with structures analogous to the carcinogenic hydrocarbons of 
benzanthracene type have also been shown to be feebly carcinogenic These 
include 1 2 5 6 dibenzfluorene, 1 2 5 6 dibcnzacridine 3 4 5 6 dibenzacndinc, 
1 2 5 6 dibenzcarbazole and 3 4 5 6 dibenzcarbazole The ways m which these 
compounds resemble and differ from the benzanthracene derivatives m molecular 
structure are shown m Table I Dibenzcarbazole also produces h\er tumours 
m painted or injected mice {see later) It is of interest to find that 3 4 benzphenan- 
threne and 2 methyl 3 4 benzphenanthrene which arc unrelated to benzanthra- 
cene, have considerable carcinogenic potency Morton et al (1936) also claimed 
that triphenylbenzene and tetraphenylmethane were carcinogenic but Cook and 
Kennaway (1938), Shear (1938) and others have been unable to confirm this 
The disco\ery of Kennaway and co workers, referred to by Badger et al that 
under certain conditions desoxycholic acid, a normal component of bile, can 
induce sarcomas in mice, is a remarkable one and may prove of far reaching 
importance 

(5) The relative potency of the carcinogenic hydrocarbons 

The relative potency of the various hydrocarbons has been specially studied 
by Fieser and co authors (1937), Fieser (1938) Ibdll (1939) and Twort and Twort 
(1939) Iball after pointing out the difficulties of making accurate comparisons 
reviewed the results of the London workers as regards the percentage of skin 
tumours produced and the average period of induction for the various compounds 
By dividing the percentage number of tumours by the average induction period 
m days and multiplying by 100 to give whole numbers, he obtained an index 



THE CARCINOGENIC HYDROCARBONS 


35 


of potenc> for each compound Heading the list %\as 9 10 dimethyl I 2 benzan 
thracene with an index of 151 , methyfcholanthrcne followed with an index of 
80 , and then benzpyrene with an mdex of 75 The index for I 2 5 6-diben2an 
thracene was 26 while near the bottom was dibenzacndme with an mdex of 7 
Twort and Twort using a rather different method reached \ery similar conclusions 
as regards methylcholanthrene benzpyrene and dibcnzinthraccne the relative 
potencies of which they found to be roughly in the ratios 10 5 I The results of 
the American workers were m general agreement with these 

The sohent used influences the carcinogenic properties of the hydrocarbons 
when applied to the skm Benzene has been the most frequent solvent , but 
Crabtree (1940) found the rate of induction of tumours by benzpyrene to be much 
faster when ether plus 2 per cent liquid paraffin was used instead of benzene 
while acetone plus 2 per cent liquid paraffin was found to be much superior to 
benzene as a solvent for dibenzanthraccnc Bradbury and co workers also found 
acetone a favourable solvent Twort and Twort found the relative potencies of 
dibenzanthracene when dissolved m chloroform a lowly carcinogenic mineral oil 
olcic acid and liquid paraffin lo be 60 26 22 and 3 5 respectively The importincc 
of the solvent doubtless has a bearing on the relative caremogeme activities of 
different tars and other crude mixtures Shear (1938) has pointed out that rabbits, 
though susceptible to the action of tar arc more refractory to pure carcinogenic 
hydrocarbons than rats or mice and that there is experimental evidence of the 
presence of a reinforcing co*carcinogcn m certain tar fractions which arc 
themselves not carcinogenic 

(6) The production of sarcomas by carcinogenic hydrocarbons 

In the story of tar cancer reference was made to the development of sarcomas 
following subcutaneous injection of tar and also following tar painting of the skin 
The discovery of highly potent pure carcinogenic compounds greatly facilitated 
the experimental production of sarcomas The first contribution m this field 
was that of Burrows Hicgcr and Kcnnaway (1932) who by subcutaneous injections 
of 1 2 5 6-dibenzanthraccnc i n lard, obtained tnnsplantabk spmdlc-ccllcd sarcomas 
m mice and rats In 1933 Peacock reported similar results m fowls Further 
experiments by the London workers were described by Barry and Cook (1934) , 
and m 1935 Boyland and Burrows reported a senes of 36 spindlc-ccHcd sarcomas 
obtained in rats and mice by repealed subcutaneous or mtrapentoneal injections 
of colloidal aqueous solutions of dibenzanthraccnc Another large senes of 
subcutaneous sarcomas produced by dibenzanthraccnc was reported by Haagensen 
and Krvhbiel (1936) who described the histological structure of the tumours m 
some detail Of 49 sarcomas they classified !1 as fibrosarcomas 6 as Iciomyo 
sarcomas 10 as rhabdomyosarcomas (though cross striaiions wtre not found 
and the authors admit that this designation is uncertain) while 22 tumours of 
poorly differentiated types rcmainwl unclassified Haagensen and Krchbicl also 
described a hposarcoma produced by benzpyrene Mayncord and Panons (1937) 
found that X ray irradiation of micv. either previous to or during a senes of 
injections of a soluble derivative of I 2 5 6 dibenzanthraccnc accelerated tumour 
formaiion and increased the number of sarcomas obtained 

Tbc researches of Shear (1936 and 1938) were of special interest He obtained 
sarcomas m mice following the introduction into the subcutaneous tissues of 
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measured amounts of dibenzanthracene m cholesterol pellets , and found tha^ 
amounts as small as 0 0004 milligram might be followed by the development of 
transplantable sarcoma This is the smallest effective dose of a carcinogen so 
far recorded, and it serves to show how difficult it might be to isolate and identify 
naturally occurring carcinogenic substances in tissues Using pure methyl 
cholanthrene crystals, Shear also found that, prior to the development of tumours, 
the thickened tissue at the site of injection gave rise to tumours when transplanted 
to another animal Transplants about 7 weeks after injection gave rise to tumours 
as did also a slightly enlarged adjacent lymph gland These results were not due 
merely to the transfer of the hydrocarbon m the transplant, because transplants 
taken at an earlier stage gave negative results In injected mice not used for trans 
plant experiments, tumours were apparent as edrly as the 58th day and there 
were some tumours in all of five different batches of animals by the 75th day 
It was clear therefore that methylcholanthrene was a very potent and speedy 
<arcoma producing agent Cholanthrene produced sarcomas about as quickly , 
but crystalline benzpyrene was a little slower In his 1938 study Shear described 
the production of subcutaneous sarcomas by various methyl derivatives of 1 2- 
benzanthracene the most potent compounds being the 10 methyl, 5 10 dimethyl 
and 5 9 dimethyl derivatives Shear also described experimental evidence that 
mechanical trauma did not promote sarcoma production by methylcholanthrene 

Boyland and Warren performed a series of experiments which showed that 
different strains of mice varied m their susceptibility to the sarcoma-producing 
effect of methylcholanthrene 

On (1939) made a careful study of the sequence of histological changes leading 
to sarcoma in the subcutaneous tissues of mice after the introduction of paraffin 
pellets containing various carcinogenic hydrocarbons These substances appeared 
to prevent the occurrence of an adequate fibrous reaction around the pellet, and 
Orr s results suggest that the development of sarcoma is closely related to this 
frustrated encapsulation of the foreign body Peacock and Beck found that 
<:arcoma following injections of benzpyrene developed not m immediate con- 
tiguity with the carcinogen, but m the tissues a few millimetres away 

Bonser and Orr (1939) described 160 tumours induced in mice by the sub 
cutaneous administration of carcinogenic hydrocarbons Sarcomas, which 
comprised 65 per cent of the tumours m females and 96 per cent in males, were 
spindle celled and pleomorphic celled growths with much variety of structure, 
sometimes recalling leiomyosarcoma and sometimes very vascular and possibly 
angiosarcomatous Giant celled tumours were common, resembling those 
designated rhabdomyosarcoma’ by Haagensen and Krehbiel but Bonser 
and Orr saw no evidence that their tumours had arisen from muscle fibres Of 
considerable interest was the development in 23 female mice of adenocarcinomas, 
usually along with sarcoma as well The origin of these adenocarcinomas was 
almost certainly from mammary tissue near the site of the injection, a result 
confirmed m some later experiments Some squamous celled carcinomas also 
appeared arising probably from epidermis or from squamous epithelium developed 
m relation to the injection masses or by metaplasia of other tumours Some 
tumours were designated carcino sarcomas because they appeared to consist 
of two independent components ic spindle celled sarcoma combined with 
either adenocarcinoma or squamous celled carcinoma 
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Not only soft tissue sarcoma, but also sarcoma of bone has been induced by 
carcinogenic hydrocarbons Brunschwig and Bisseli saw an osteosarcoma of a 
mouse s tibia months after an intramedullary injection of benzpyrene 

Following tar applications or the administration of carcinogenic h>drocarbons 
by various routes several workers have observed the development of leukaemia 
or leukaemoid states or of lymphomas or lymphosarcomas or, m strains of 
animals subject to spontaneous lymphoid tumours an increased incidence and 
earlier development of these growths {Forth ind Furth 1938 Brues and 
Marble 1939 Mider and Morton 1939 Law, 1941 ) 

The production of sarcomas by the same caremogeme agents which evoke 
tumours m epithelial tissues as of great interest as regards the nature of neoplasia 
It suggests that in spite of the great diversity m the origin structure and behaviour 
of tumours the neoplastic change is probably fundamentally similar m all 
tissues and that gams m our knowledge of the nature of this change m any one 
tissue will probably shed light on the entire cancer problem 

(7) The production of visceral carcinomas by carcinogenic hydrocarbons 

Prior to the discovery of pure carcinogenic hydrocarbons sporadic attempts 
were made to produce experimental tar tumours of various viscera such as the 
stomich gallbladder bladder vigma and uterus Occasional apparent successes 
were claimed but as these were few and the interpretations often open to doubt 
vve will not discuss them further here (Rcftrences m Woglom s review ) With 
the discovery of pure carcinogenic compounds however much more extensive 
and precise studies could be undertaken in this field Wc will briefly describe 
the results achieved m the principal organs concerned 

(rj) The lungs 

In 1925 Murphy and Sturm observed that a high percentage of mice receiving 
tar applications to the skin developed epithelial tumours of the lungs In various 
experiments 60 to 78 per cent of tarred mice developed lung tumours while no 
tumours were found in control mice even at more advanced ages The tumours 
were small while noduhs frequently multiple and microscopically identical with 
the well known adenomas or adenocarcinomas first fully described by Tyrzer 
Later workers found that similar results followed the administration of pure 
carcinogenic hydrocarbons either by surface application or by other routes 
Furth and Furth observed increased lung tumours m mice following mtrasplcmc 
injections of benzpyrene 

A notable paper is that of Magnus (1939) who attempted to produce gastric 
cancer m mice by introducing 1 2 S b^ibcnzanthraccnc twice weekly directly 
into the stomach No gastric tumours developed but tumours of the lungs 
appeared m 95 per cent of the animals as against 4 to 8 per cent of controls The 
induced lung tumours resembled those occurring spontaneously but three-quarters 
of them showed histological signs of malignancy with metastasis in two mice 
Shimkin (1939) reviewed those experiments which have shown an increased 
incidence of Jung tumours following administration of carcinogens by various 
routes In Shimkm s own experiments the routes were intratracheal and mtra 
venous In a strain of mice with a natural incidence of lung tumours of about 
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20 per cent a. single administration of 0 1 milligram of methylcholanthrene or of 
dibenzanthracene dispersed in a horse serum and cholesterol vehicle, produced 
multiple lung tumours in almost all treated animals surviving four months or 
longer After intravenous injections, nearly ill mice given methylcholanthrene 
and about 60 per cent of those given dibenzanthracene, developed lung tumours 
In view of the efficacy of injected material m producing lung tumours m mice, 
It appears probable that the substances however applied, reach the susceptible 
lung tissue \ia the circulation after absorption m small amounts from the site 
of application Experiments by Lettinga (cited by Cook and Kennaway) confirm 
this view Mice were given graded amounts of dibenzanthracenc subcutaneously , 
those receiving small amounts developed few lung tumours, often no more than 
control animals , while those given hrge amounts frequently developed many 
tumours, up to 40 or more m one animal This result strongly suggests overflow 
and systemic absorption of the carcinogenic agent from the site of injection 
Evidently then a locally acting carcinogenic agent may also act on a susceptible 
tissue remote from the site of initial application of the agent, a phenomenon 
which may possibly be of great significance as regards some kinds of spontaneously 
occurring neoplasms (Experimental work on inhaled dusts and lung tumours 
IS discussed later) 

(b) The kidney 

Ilfield (1936) inserted cholesterol pellets containing carcinogenic hydrocarbons 
into various viscera of mice and rats, and obtained his most successful results 
m the kidneys All of 12 renal tumours induced in this way were of epidermoid 
type, suggesting an origin from the renal pelvis Adenocarcinomas of the renal 
parenchyma in rats which had been given subcutaneous injections of ^ anthra 
quinoline, the structural formula of which closely resembles that of 1 2 benzan 
thracene were observed by Sempronj and Morelli (1939) Should this result be 
confirmed, it will illustrate a remote selective effect of the agent on renal tissue 

(c) The alimentary canal 

Many experiments (cited by Magnus, Peacock and Kirby, and Cook and 
Kennaway (1940)) in which carcinogenic hydrocarbons have been administered 
by ingestion, have failed to produce tumours of the stomach or intestines or the 
apparently successful results have been unconvincing or too few to be certainly 
significant Negative results are not surprising m view of the brief duration of 
contact of the material with any given area of mucosa its dilution with food, 
and the probable protective action of mucus However Waterman, Ptacock 
and Kirby Badger et al , and others have reported tumours of the stomach in 
mice after feeding with benzpyrene methylcholanthrene or other substances , 
and it is not unlikely that further experiments will reveal the conditions necessary 
m order to produce alimentary caremomas by ingestion of carcinogenic sub 
stances It must be added that great caution is necessary in assessing the signifi- 
cance of apparently successful production of gastric tumours in rodents since 
Vitamin deficiency can cause tumour like proliferations (Passey Beck and Peacock, 
Brunscfxwig and Rasmussen), and since some strains of animals spontaneously 
develop many adenomatoid lesions (Stewart and Andervont) 



THE CARCINOGENIC HYDROCARBONS 


39 


(£?) The Iner 

Ilfield obtained carcmoma of tlie mouse s fiver by foc'^Hy introduced dtbenz 
'inthracene pellets It is also of interest that 3 4 5 6 dibenzcarbazole, applied 
to the skm of mice, may produce bile duct proliferation and hepatoma like 
tumours (Cook et al 1936) not only because this again shows action at a distance 
but also because this substance is related chemically to /? naphthylamine to be 
discussed later 

(c) The genital system 

Following repeated intratesticular injections of dibenzanthracene m rabbits 
Lacassagne saw an adenocarcinoma probably of the epididymis m one animal 
Also by locally introduced carcmogcnic agents Ilfield obtained uterine carcinoma 
m mice and Moore and Melchionna carcinomas and sarcomas of the prostate 
m rats Burrows and Boyland suggested that just as the incidence of spontaneous 
lung tumours m mice is increased by a carcinogenic compound given by almost 
any route so it is possible that the incidence of uterine adenoma and carcmoma 
m rabbits may be increased by either local or remote applications of carcinogenic 
hydrocarbons But they were careful to point out (hat since uterine tumours 
often occur spontaneously in the rabbit their experiments did not prove conclu 
sively that their dibcnzanthracene applications had indeed phyed a part 

(/) The breast 

We have already noted Bonscr s experiments (1939 and 1940) in which 
mammary adenocarcinomas were evoked by neighbouring subcutaneous injections 
of carcinogens Orr (1943) obtained many mammary carcinomas m mice of 
breeds which did not naturally develop such tumours by means of miranasal 
administration of meihylcholanthrenc 

(g) The salnart glands 

Franscen and co workers obtained epidermoid carcinomas of the salivary 
glands m rats and mice follow mg the local introduction of circmogcns 

(8) The production of tumours of the nenous system by carcinogenic hydrocarbons 
Seligman el al (1939) described U gliomas and 2 fibrosarcomas which 

developed m the brains of mice following the intracerebral implantation of methyl- 
cholanthrene pellets In structure the gliomas closely resembled the various types 
seen in human beings One of the tumours was successfully transplanted 
Confirmatory results were obtained by Peers and by Zimmerman and Arnold 
In some similar experiments of my own m 1934 and 1936 the introduction of 
pure crystalline dibenzanthracene into the brains of 30 rats failed to produce 
any tumours in periods ranging from 6 to 12 months Possibly these times were 
insulficient for the relatively slowly acting carcinogen or possibly the rat is less 
susceptible than the mouse to the induction of gliomas 

(9) Remote action of carcinogens 

Experimental work shows unmistakably that carcmogcnic hydrocarbons 
may be absorbed from their initial site of application and may then be cfTcclivc 
m evoking tumours in other susceptible tissues Wc have already noted theincreascd 
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incidence of lung tumours and of lymphoid tumours in susceptible mice, follow mg 
administration of carcinogens by almost any route, and a similar increased 
incidence of liver tumours has been observed In Orr’s experiments already 
cited in which mammarv carcinomas resulted from the intranasal administration 
of mcth>lcholanthrcnc, it seems clear that the carcinogen could not have contami 
nated the breasts in any direct way but must have reached them after absorption 
B^dgc^ ct al record instances of multiple tumours of several difiercnt tissues 
following injections or ingestion of potent hvdrocarbons Of interest m this 
connexion are the studies of Peacock and others on the absorption, distribution 
and fate of poIyc>chc hydrocarbons m the body 

(10) Constitutional factors influencing carcinogenesis bj hjdrocarbons 

When a carcinogenic agent is applied to a number of mice of mixed stock, 
there is much individual variation m the date of development of tumours and 
some animals may never develop tumours even after long periods Further 
different mbred pure strains of mice differ m their su'iccplibility lo carcinoginic 
agents It IS possible by selective breeding to produce a race of mice specially 
sensitive to the action of tar and pure carcinogenic hydrocarbons on the skm 
(Bonscr 1938) Such animals do not necessarily show increased susceptibility 
of other tissues indeed Bonser later (1940) found that her skin susceptible mice 
were less susceptible than other strains to the induction of sarcoma by subcu 
tancous injections of mcthylcholanihrcnc 

Since the incidence of mammary tumours m mbred sirims of mice is known 
to depend partly on genetic factors, various workers have attempted to trace a 
relationship between the incidence of breast tumours and the susceptibility to 
carcmogcnic agents applied to the skin or injected Thus Cnmcr (1936) and 
others concluded thu the skin of animals prone lo develop mammary c inccr was 
definitely resistant to the action of carcinogens, and postulated an hereditary 
antagonism for carcinogenesis m the two sites skin and mamma The results 
of other workers (cited by Bonser) have not confirmed this view , there is great 
variation m the results obtained m different laboratories It appears probable 
that each kind of tissue in each strain of mice has ns own type of carcmogcnic 
response, and that the susceptibilities of different tissues, such as skin and breast, 
are independent of one another 

(11) The mode of action of carcinogenic hydrocarbons 

The way in which hydrocarbons induce neoplastic change is still obscure 
Relevant to the problem are (a) the pre cancerous histological changes m tissues 
exposed to these agents (b) the state of the tissues during the latent period which 
may intervene between exposure to the agent and the appearance of tumours 
(c) CO carcinogens and anti carcinogens (d) the effect of carcinogenic hydro- 
carbons on tissue cultures (e) and on lower anim ils or plants and (f) the chemical 
changes taking place in carcinogens m the tissues 

(a) Histolomcal chani>es m tissues exposed to carcinofenic Indrocarbons 

Early observations on the pre cancerous changes m tarred skin well described 
by Deelman (1923) and by Woglom were difficult to interpret because non- 
specific irntativ e changes due lo the crude mixtures were present The preparation 
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of themscalK pure h\drocarbons ob^ated thii and ptnuiUcd stud\ of the C3r^^ 
pre-canccroui thangci c\ok.ed b> the cartmogen a!onc Ho«c\».r the uork, of 
Dcclmin and oiheti on the hi^losenesii of tar tumoun» provided raut.h essential 
information whsvh the later studies with pure catvmogvns confirmed and amplified 
The changes ob^e^^ed m tarred mouse skm v\».nL hvptrpbslu. th^kcnl^g and 
slrauficaiion of the cp deimis accompanied bv increased mitosis m the basal 
Uvxr leading on to the development of papillan outgrowths and later atvpNal 
growth with irregular comificaiion accompanied bv incaascd mitosis m all 
laxcrs going on to invasive carcinoma Dcclman s viork showed clcarlv that 
these proliferative Chang's affected a considerable area of epidermis and that 
the dwvelopmeni of papilloma and carcinoma m this area was dumonsirablv 
muliiccnitit and multicellular 

Using meihv Lholanthrcne and choUnthrenc Pag* (I9''5) found that mou»t 
cp dermis showed a prompt increase in the size of the nui.lei md nutleoh whuh 
he believed to be due to a difCtt stimulating effect of the enremogen on these 
structures Cowdrv and Pahua (1941) m a cirtful siudv of the prc-can«xrous 
hv7x.rphsia induced in cptd rm s b\ meih\Lho!anihri.ne observed a progressive 
mervast. m nu^^lear and cvioplasmit volumes of both basal and spmous cells 
wuh increased mitosis espcctallv in the basal cclU lncTi.asc of nucleolar swt 
took phc% m the later stages of hvperplasia Cowdrv and Piktta ftll unable to 
state whethtr the increased mitosis tn the hvperphslu. cpidurmis was i direct 
or indirect cffcwi of th* carcinogen The>v workers had found also that mira* 
nutkar viscositv measured bv ih<. displacement of nuckar contents bv centnfu 
gallon was slichtU diminished during pfv><aneerou> hvTVwrpIosia and gTvatlv 
diminished in aetivelv carcinomatous cclN and that similar dunces occurred 
also in human tissues Th<.v suegested therefore that changes of cvioplasmit 
and nuclear volumes during careinocvnesis mav be nlated to changes of mmcnl 
and waur tonttnt Pullinccr (1940 and 1941) found that ih hvT>.fpbsia induced 
m cpidimiis bv a sinclc app! cation of a carcnogcniv, hvdrocatbon appeared to 
be spcvifiv and unlike lhai follow me the application of non-carcmoeenit sub 
Stances Law (1941) using a rao. cl miev highlv Swnsitivv to cartinocens applied 
to the skin obtained multiple pjpllomas and careinomas followinc single 
applications of 9 ICLdinethvl I 2 t^ranthracen* 

Glukksmann (194') has reviewed previous work on the slruelural chances 
tn mouse skm following apphcauonv of taremogenie hvdrocarbons md has 
earned out further studies on the respons loKnrpvrenv The primarv response 
compnsed mereased mito is wuh inefcasv n both number and si/e of the cells 
and debv of difftamiation and ih*>e ehanccs affeeted the whole of the treated 
area Papillomas and carcinomas appeared a> foei ot mcms*d overcrow th and 
disturlvd dilTcrcntiaiion and lateral cvpansion of pap llomas is a result 
of nereased growth of adjicxit hvivrplastie rcc ons and not of lateral mimtion 
of papilloma celK and ihcir nulaplieation Malicnant chine appeared to be 
a gradual process si^ce it is inpo-^sib'* to imd a ckar deraareation hne between 
nahiT’ant cells and thci’' non mahr»ant rcichbou»v Even fjtrh snail foei 
arc not sharpiv out! r*d 

Orr s wo k (19t') while not dnvirc the mporta^cc of th* prohkrative 
thane's m th* cp ihchun tenmdv us ro to overlook the possible ndaence of 
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incidence of lung tumours and of lymphoid tumours in susceptible mice, rono\\ing 
administration of carcinogens by almost any route, and a similar increased 
incidence of liver tumours has been observed In Orr’s experiments already 
cited, in which mammary carcinomas resulted from the mtranasal administration 
of methylcholanthrene, it seems clear that the carcinogen could not have contami 
nated the breasts in any direct way but must have reached them after absorption 
Badger et al record instances of multiple tumours of several diRercnt tissues 
following injections or ingestion of potent hydrocarbons Of interest in this 
connexion are the studies of Peacock and others on the absorption, distribution 
and fate of polycyclic hydrocarbons in the body 

(10) Constitutional factors influencing carcinogenesis bj hjdrocarbons 

When a carcinogenic agent is applied to a number of mice of mixed stock 
there is much individual variation m the date of development of tumours and 
some animaU miy never develop tumours even after long periods Further, 
different inbred pure strains of mice differ in their susceptibility to carcinogenic 
agents It is possible by selective breeding to produce i race of mice specially 
sensitive to the action of tar and pure carcinogenic hydrocarbons on the skm 
(Bonser, 1938) Such animals do not necessarily show increased susceptibility 
of other tissues , indeed, Bonser later (1940) found that her skm susceptible mice 
were less susceptible than other strains to the induction of sarcoma by subcu- 
taneous injections of methylcholanthrene 

Since the incidence of mammary tumours in mbred strains of mice is known 
to depend partly on genetic factors, various workers have attempted to trace a 
relationship between the incidence of breast tumours and the susceptibility to 
carcinogenic agents applied to the skm or injected Thus Cramer (1936) and 
others concluded that the skm of animals prone to develop mammary cancer was 
definitely resistant to the action of carcinogens and postulated an hereditary 
antagonism for carcinogenesis in the two sites, skin and mamma The results 
of other workers (cited by Bonser) have not confirmed this view , there is great 
variation m the results obtained m different laboratories It appears probable 
that each kind of tissue in each strain of mice has Us own type of carcinogenic 
response and that the susceptibilities of different tissues, such as skm and breast 
are independent of one another 

(11) The mode of action of carcinogenic hydrocarbons 

The way m which hydrocarbons induce neoplastic change is still obscure 
Relevant to the problem are (a) the pre cancerous histological changes in tissues 
exposed to these agents (b) the state of the tissues during the latent period which 
may intervene between exposure to (he agent and the appearance of tumours 
(c) CO carcinogens and anti carcinogens (d) the effect of c'lrcmogenic hydro- 
carbons on tissue cultures (e) and on lower animaU or plants and (f) the chemical 
changes taking place m carcinogens in the tissues 

(a) Histological changes m tissues exposed to carcinogemc hydrocarbons 

Early observations on the pre cancerous changes m tarred skm well described 
by Deelman (1923) and by Woglom were difficult to interpret because non- 
specific irritative changes due to the crude mixtures were present The preparation 
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of chemicaJly pure hydrocarbons obviated this and penrwHed study of the early 
pre*cancerous changes evoked by the carcinogen alone However the work of 
Dcelman and others on the histogenesis of tar tumours provided much essential 
mfonnation which the later studies with pure carcinogens confirmed and amplified 
The changes observed m tarred mouse skm were hyperplastic thickening and 
stratification of the epidermis accompanied by increased mitosis m the basal 
layer, leading on to the development of papillary outgrowths , and later, atypical 
growth with irregular comification accompanied by increased mitosis m all 
lajers going on to invasive carcinoma Declman s work showed clearly that 
these proliferative changes affected a considerable area of epidermis and that 
the development of papilloma and carcinoma m this area was demonstrably 
multicentric and multicellular 

Using methylcholanihrenc and cholanlhrene Page (1938) found that mouse 
epidermis showed a prompt increase m the size of the nuclei and nucleoli which 
he believed to be due to a direct stimulating effect of (he carcinogen on these 
structures Cowdry and Paletta (1941) m a careful study of the prc-canccrous 
hyperplasia induced m epidermis by methylcholanthrene observed a progressive 
increase m nuclear and cytoplasmic volumes of both basal and spinous celts 
with increased mnosis especially m the basal cells Increase of nucleolar size 
took place m the later stages of hyperplasia Cowdry and Paletta felt unable to 
state whether the increased mitosis m the hypcrphsiic epidermis was a direct 
or indirect effect of the carcinogen These workers had found also that intra- 
nuclear viscosity measured by the displacement of nuclear contents by ctntnfu 
gation was slightly diminished during pre cancerous hyperplasia and greatly 
diminished m actively carcinomatous cells and that similar changes occurred 
also in human tissues They suggested therefore that changes of cytoplasmic 
and nuclear volumes during carcinogenesis may be related to changes of mineral 
and water content Pullingcr (1940 and 1941) found that the hyperplasia induced 
m epidermis by a single application of a carcinogenic hydrocarbon appeared to 
be specific and unlike that following the application of non*carcmogcnic sub 
stances Law (1941) using a race of mice highly sensitive to carcinogens applied 
to the skin obtained multiple papillomas md carcinomas following single 
applications of 9 10 dimethyl 1 2 benzanthracene 

Glucksmann (1945) has reviewed previous work on the structural changes 
m mouse skin following ipphcations of carcinogenic hydrocarbons and has 
carried out further studies on the response to benzpyrene The primary response 
comprised increased mitosis with increase m both number and size of the cells 
and delay of difflrentntion and these changes affected the whole of the treated 
area Papillomas and carcinomas appeared as foci of increased overgrowth and 
disturbed differentiation and lateral expansion of pipiUomis is a result 
of increased growth of adjacent hvpcrphstic regions and not of lateral migration 
of papilloma cells and their muUiphcauon Malignant change appeared to be 
a gradual process, since it is impossible to find a ckar demarcation line between 
malignant ceils and their non malignant neighbours Even fairly small foci 
arc not sharply outlined 

Orr s work (193S) while not denying the importance of the proliferative 
changes m the epithelium reminds us no! lo overlook the possible influence of 
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vascular and other changes m the subepithelial connective tissues In his expen 
ments invasive carcinoma appeared to develop most usually in relation to areas of 
damaged elastic tissue and dermal scars 

As to the mode of development of sarcomas following the subcutaneous 
introduction of carcinogens, Orr (1939) found that, while implanted pellets of 
paraffin or of paraffin containing non carcinogenic hydrocarbons incited the usual 
foreign body reaction and were finally encapsulated m fibrous tissue, this was 
not the case with pellets containing potent carcinogenic substances The nev^ly 
developed tissue around such pellets was deficient in quantity and quality and 
no effectise fibrous encapsulation eventuated The development of sarcoma, 
which took place m the tissues marginal to and often at some distance from the 
pellets thus appeared to be related to a deficient or frustrated foreign body 
response occasioned by the presence of the carcinogen Other workers also 
(e g Peacock and Beck) have observed that sarcomas may arise from the tissues 
some distance marginal to the introduced material 

(b) Latent pre cancerous changes 

It has been shown repeatedly that, following applications of a carcinogenic 
hydrocarbon for a limited period, the tissues may then show little or no structural 
change during a quiescent phase of short or long duration, and yet tumours 
may subsequently appear This latent period was subjected to close experimental 
study by Rous and Kidd and by MacKenzie and Rous (1941) These workers 
showed that, when tar is applied for a period insufficient to induce tumours m 
rabbits the epithelium, though thereafter apparently normal and quiescent, 
has ne\ertheless received a bias towards future tumour formation for if tarring 
IS recommenced later for a short period, papillomas may speedilv appear Cessation 
of tarring may now be followed by regression of the papillomas , and a subsequent 
course of tarring may promptly re evoke them In this way a particular papilloma 
may be made to disappear and reappear repeatedly but each time it reappears 
more promptly and regresses more slowly Fmallv, no retrogression occurs even 
when tarring is permanently discontinued, and the papilloma grows progressively 
and becomes malignant According to the view of Rous and his colleagues 
continuous tarring induces a continuous succession of imperceptible stages while 
intermittent applications induce changes up to a certain point with each applica 
tion In the intervening tar free periods, the cells already prepared to become 
cancerous on slight additional provocation may nevertheless he quiescent for 
long periods until the additional provocation of resumed tarring or of some 
non specific irritant or a trauma, precipitates them into progressive uncoordinated 
growth These experimental findings recall and amplify those of Deelman, 
Pullinger and others already referred to, which show that injury of a carcinogenic 
ally prepared area may precipitate tumour formation Lavik and co workers 
(1942) have confirmed the cumulative effects of successive applications of carci 
nogens the initial applications produce subcancerogenic changes in the tissues, 
so that repainting after a long interval may rapidly induce tumours 

(c) Co carcinogens and anti carcinogens 

The preceding account shows that the application of a carcinogenic hydro 
carbon to a susceptible tissue leaves an indelible effect on the tissue such that 
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subsequent applications of stimuli not m themselves carcinogenic may >ct evoke 
neoplasia Such sljmuh, which may be called co carcinogenic might also operate 
during the application of the carcinogen itself Thus, Shear and others have 
advanced reasons for believing that tais and tar fractions contain substances 
which reinforce the action of the carcinogenic constituents nnd BerenbJum 
(1941) showed that croton oil applied with or ifter benzpyrene augmented the 
potency of this substance On the other hand circmogcncsis by h>droc'iTbons 
is inhibited by mustard gas (Bercnblum I935) and by bromobenzenc and certain 
other halogen compounds (Crabtree 1943) 

(</) Effect of caremo^eme Indrocarbons on tissue cultures 

No worker lias }ct proved the induction of neoplastic change in (issue cultuas 
treated by carcinogens The few cxpcntnenls which have been done were reviewed 
by Cook and Kcnnivvay (1940) and by Earle and Vocgtlin (1938) whose own work 
showed retardation of growth and degenerative changes m cultures of rat ^nd 
mouse fibroblasts treated with mcihylchohnihrcne even m low concentrations 
Morton stated that Gey had observed neoplastic change in cultures of nt fibre 
blasts and that a report w asm the press but asfaraslknow this has not appeared 
More evpenments m this field are needed Lewis and Doljanski and Halbers- 
taedter found that pure cultures of a benzpyrene induced rat sarcoma retained 
their malignant properties m \itro and regu!arl> produced tumours on rcmocula 
tion into rats 

(c) The effict of caranosetiio hydrocarbons on huer cnimals and plants 

This has been the subject of a few scattered observations which bricdy 
summarized by Page by Carle and Vocgtlm and byCookandKcnnaway (1940) have 
included j cast plant roots hjdrotds and plananans in all of which some stimula 
tion of growth has been reported Of special interest arc Mottram s experiments 
(1941) with paramoecia and other cihatcs treated wuh carcinogenic hydrocarbons 
and other asents These pr otozoa show ed signs of increased c) toplasmic \ iscosily 
and various nuclear and mitotic abnormalities and the abnormal organisms 
transmitted similar abnormalities to their descendants Mottram looked upon 
these abnormalities as analogous to the cellular picomorphism and anaplasia 
of malignant tumours and suggested that protozoa! studies may afford the 
simplest way of analysing the essential characters of the neoplastic change This 
change may be primarily cytoplasmic rather than nuclear for the cytoplasm 
contains important components such as mitochondria and Golgi apparatus 
which may be the mam points of action of the carcinogenic agent Moltnm $ 
Views arc still m the realm of hypothesis but they justify further research along 
the lines he suggested 

if) 77}C chenucal changes and fate of carcmo^cmc Indrocarboivs m the tissues 
These were discussed at length m Fiescr s paper m 1938 He concluded 
It seems clear that the hydrocirbon suffers rapid alteration in the animal body 
Some chemical reaction occurs and this apparenth exhausts most of the carcinogen 
long before tumors begin lo appear The most obvious hvpothcsis is that 
the reaction in which (he carcinogen disappears represents the first step m a 
lime-consummg and complicated chain of events leading eventually to malignant 
growth Ticscr also referred to certain similarities m the chemical properties 
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bile duct cystadenoma , but all combinations of these occurred, and multiple 
tumours were often seen Miller and Baumann (1945) and Sugiura et al (1945) 
have shown the carcinogenic activity of several new derivatives of dimethyl 
aminoazobenzene 

(3) Hepatic tumours produced bv other agents 

Although the azo compounds arc highly active and selective as carcinogens 
for hepatic tissue it is important to recall that they arc not the only ones 
Reference has already been made to tumours produced by locally introduced 
hydrocarbons andbycutaneousapplicationsof3 4 5 6 dibenzcarbazole Important 
also is the observation of Edwards (1941) that benign hepatomas can be induced 
m mice by carbon tetrachloride 

An interesting relationship between the carcinogenic substances of the azo 
class and the polycyclic hydrocarbons is shown by some work of Cook et al 
They found that 2 2 azonaphthalene could produce liver tumours m mice, and 
that the allied substance diamino dmaphthyl was still more potent This substance 
readily undergoes deamination to 3456 dibenzcarbazole* which, as already 
mentioned when discussing hydrocarbons also produces liver tumours as well 
as skm tumours and sarcomas at the local sites of application 

SECTION in 

SUNDRY OTHER CHEMICAL CARCINOGENS 

(1) 2-Naphth}lamine and bladder tumours 

The occupational incidence of papilloma and carcinoma of the bladder m 
employees m the aniline dye industry was recognized many years before its 
experimental confirmation by Hueper and co workers in 1938 Many previous 
workers (cited by Berenblum and Bonser) had attempted, unsuccessfully to 
produce bladder tumours by means of aniline derivatives and allied substances 
Hueper and co workers showed that vesical tumours could be induced m dogs 
by prolonged administration of 2 (Beta ) naphthylamine a compound related to 
aniline and frequently present in aniline products The specific carcinogenic 
activity of this substance for the epithelium of the urinary tract was confirmed by 
Bonser (1943) Hueper s book contains an excellent review of the whole subject 
of the occupational tumours of aniline workers, and of their experimental counter- 
parts While 2 naphthylamine is the mam substance so far incriminated it is 
very probable that other aromatic amines or their derivatives will also prove to 
be occupational carcinogens , and it must not be forgotten that, as mentioned 
above, azo compounds which are unrelated to aniline, can also evoke urinary 
tract tumours 

(2) Other aromatic amines 

The discovery of Wilson et al that continued oral administration of 2 acetyl 
aminofluorene to rats produced epithelial tumours of several different organs, 
notably the bladder, renal pelvis liver pancreas and lung was confirmed by 
Bielschovvsky (1944) and by Armstrong and Bonser It appears probable however 
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ilut difitrcnt breeds of ihc same species difler in the locah^ition of the tumours 
produced Btcischowsky s Wistar rats shoued a high incidence of cartinonns 
of the Incr, breast external audjtor> meatus and intestines, and also Icukncmns 
while in Armstrong and Bonscr s mice carcinomas of the bladder were the most 
frequent tumours as in Wilson and co workers rats Bichthowsks (1945) also 
obtained adenomas and carcinomas of the thsroid in rats given acctil ammo* 
fluorcnc and he and Green saw multiple renal carcinomas m a fowl 
Tatax lit 

SmtCRtRAL FoRxatAtorCAiiaNOOtMC Aromatic Amists 



2 •'Napfithylam/ne 


2^Anthr^mtne 
(Aminoanthra cen 9 ) 




NHCOCH, 


Z-Acely/am/nof^uorene 


4 -Ammost/lSene 


Another aromatic amine recenilv found to be carcinogenic is 2 anthnmmc 
(2 aminoanthraccnc) B) local applaations of this substance to ruts Biclsthowsk) 
(19-16) obtained carcinomas papillom is and spmdivccllcd tumours of the painted 
skin and occasional remote tumours also including carcinomas of the cattrnal 
auditors meatus 

Work m pTOirc‘>s b> Haddow Kon and Harris Jus shown Ilut4 aminoililheac 
and several derivatives are carcmoftnit for nts 

(^) A sarcoma producin" qumnlmc-strni compound 

While studvinr the cfTicaC) of irvpvmxida! substances in niec Browning 
and CO workers (I9n and 19761 do-coscred that a complex quinoline stvrvl 
compound was highl) potent m prtxlu^ing vartsmus n the sue of tlie inuxiion 

(4) Adrenal meduUan tumours produced l»* nicotine 

In fits revCivng snill dsdv dswes of nitoiirc bv subcutn'au s in;\fitn 
Suemmlcr (19 ohverved nodular pKrt'lhs of ihcchrt'mr a tiv^u- of ilic adrentl 
fUnds I urthcr work on this ntacstirg resu’t ti p-cd-a! 

t*!) Inorjanle sulntanccs and iv*n*spcflfk IrrlfaniA 

B IS p'obib’^ il It prc'K’us to th'* docnerv of il '* jpa.ifjcjtK c ifcia<'p'*r>c 
substarc^v sid ssJen c* n ni v lO" wm a \ p cd ss an it-ni ttnt came 
o*'p'n»p’Tsu r v*’v cspi.Tr -nil we e t »t h t* e o d ans « aU-’n 
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and metallic salts in an endeavour to induce tumours The occasional positive 
results reported, as by Narat, are of doubtful significance Burrows (1936) reported 
that m none of 362 animals did a tumour grow at the focus of chronic irritation 
caused by injections of silica, bouillon or starch , but that 53 per cent of these 
animals which lived 4 months or longer developed tumours at other foci into which 
dibenzanthraccne had been injected 

The recognition of chronic arsenical dermatitis, due to occupational exposure 
or medicinal administration, as an occasional precursor of carcinoma of the 
skin led to many attempts to produce arsenical cancers experimentally The 
first tumour following the experimental use of arsenic was that of Lcitch and 
Kennaway m 1922, and the most recent that of Hueper m 1942 These occasional 
positive results, however, arc still inconclusive, and further work is needed 
The experimental production of teratomas of the testes of roosters by means 
of mtratesticular injections of zinc salts, reported by a group of Russian workers, 
and confirmed by Bagg m America, is of doubtful significance for mammalian 
pathology It is discussed m Chapter 61 

(6) A review of substances tested for carcinogenic powers 

With the constant increase m the number and variety of synthetic organic 
and other compounds handled and eaten by civilized man, thought must be given 
to the possible carcinogenic properties of many of these Already, within the last 
two decades as we have seen 'several distinct classes of potent carcinogenic com- 
pounds have been identified it is certain that future research will reveal similar 
potency m other classes of compounds as yet not suspected of it 

The U S National Cancer Institute has recently issued a valuable tabular 
survey of compounds which have been tested for carcinogenic activity * , compiled 
by J L Hartwell This survey covers 696 substances which have been tested, 
169 of which have been carcinogenic These of course include the carcinogenic 
hydrocarbons and other compounds described above, many of which were tested 
m the course of deliberate search for likely carcinogenic agents The future wilt 
witness a great expansion of such biological testing of svnthetic substances old 
and new and of the by products of industrial and technological processes Hueper’s 
book outlines our knowledge to date and his opening section on the new 
artificial environment is an arresting reminder of the complexity of the chemical 
hazards of modern life 

SECTION IV 

THE EXPERIMENTAL PRODUCTION OF MAMMARY TUMOURS 

(1) Early work on the relationship of ovarian function and mammary tumours 
Struck by the fact that tumours of the breast were very common m women 
and very rare in men and perhaps by the acceleration of growth of mammary 
cancers during pregnancy and lactation clinicians long ago suspected some 
relationship between ovarian activity and breast tumours and oophorectomy 
was advocated and practised as a therapeutic measure m cases of mammary 
cancer Experimental researches on spontaneously occurring mammary tumours 
m animals, and the identification of the ovarian hormones soon led to much 
more precise knowledge in this field 
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Lathrop and Loeb in 1916 found that removal of the ovaries of female mice 
before the age of six months markcdl> decreased the subsequent incidence of 
mammarj cancers and that the tumours which did develop m spa>ed animals 
appeared at a later age than in normal controls These effects were not observed 
m animals spajed at ages exceeding six months Prevention of breeding also 
diminished the mammary cancer incidence and mer^ased the age of development 
of the tumours but less markedly so than spaying Lathrop and Loeb interpreted 
their results as due to a chemical influence of the corpus lutcum on the mamma, 
an influence which was superimposed on an hereditaiy factor of tumour susctpti 
bilitj Confirmation of Lathrop and Loeb s experimental results came with 
the work of Con (1927), who showed that removal of the ovaries m very young 
mice of a cancer susceptible strain prevented the subsequent development of 
breast tumours that castration performed between two and five months of age 
reduced but did not entirely prevent the development of tumours while castration 
alter six months (i c after 30 oestrous cycles) had no effect on the subsequent 
incidence of tumours 

Murray (1928) confirmed the diminution of the incidence of breast cancer 
m mice following early gonadectomy or by enforced virginity and also showed 
that while intact or castrated males never developed breast tumours castrated 
males into whom ovaries had been grafted developed tumours m 7 per cent of 
cases 

(2) The experimental production of mammary carcinoma by oestrm 

The discovery m 1929 of methods of preparing ovarian oestrogenic hormones 
in a pure form opened the way to more exact study of the problem of the associa 
tion between ovarian activity and the genesis of taneer of the breast 

In 1932 and 1933 Lacassagne obtained mammary carcinomas in male and 
female mice b\ giving large weekly subcutaneous injections of ocstrone benzoate 
This result which was soon confirmed by Burrows (1935) and others (summarized 
by Cook et al 1936 and by Cramer 1940) constitutes a major landmark in the 
history of cancer research for it affords the first discovered instance ofa caremo 
gen of endogenous nature In male mice treated with otstrm prior to the 
development of neoplasms the breasts show varying degrees of hyperplasia and 
cystic change closely resembling those of so<aIlcd chronic cystic mastitis m 
the human breast (Burrows Bonscr) 

That the intrinsic susceptibility of mammary epithelium to neoplasia mflutnccs 
the production of tumours by oestrm was shown by the results of Lacassagne 
Bonscr and others Thus, applying large doses of ocstrone to male mict of 
canar susceptible and cancer resistant strums Bonscr observed caremomas 
supen enmg on hvpcrplasia of ducts and aani m the former but only hyperplasia 
without carcinomas m the latter On the other hand the same worker m later 
cxpcnmenls (1937) succeeded m inducing mammary cancers m female mice of 
a strain not subject to the development of mammary tumours 

In an outline of the hormonal aetiology of breast cancer Cramer summarized 
experimental evidence which showed that the carcinogenic power of oestrm 
for mammarv tissue was augmented by the adrcno-cortical hormone and anlago 
ni/ed bv the anterior pitmtaD thvrotropic hormone by an adrenal ni'-dullary 
hormone and bv th- male sex hormone, tcstoilcronc 
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Observations of the pathological effects of ocstrtn overdosage on the mammary 
tissue of animals other than mice arc so far few Heiman (1937) after giving 
an account of a spontaneous mimraary carcinoma in a rabbit, a species which 
rarely develops such tumours, described the production of h>pcrp!asuc c>stic 
and papillomatous changes m the breasts of old female rabbits by subcutaneous 
injections of antuitrm S and ocstnn, but without carcinomatous changes even 
after prolonged treatment 

(3) Tiie ocstrous ejele m relation to the incidence of mammary carcinoma 
Since the incidence of spontaneous mammary carcinoma vanes greatly in 

different strains of mice and since different stnms also show marked variations 
m the oestrous cycle the possibility of there existing a relationship between 
these two called for investigation The work of Bonscr (1935) and of Burns 
er af (1936) however has shown that there is no parallelism between any of the 
features of the oestrous cycle and the incidence of mammary tumours The 
high incidence of mammary cancer in certain inbred strains of mice is not accom 
panied by any noteworthy peculiarities of the sexual cycle , the infrequency 
of tumours in other strains obtains m spue of the stimulation of oesirm with 
each oestrous cycle during reproductive life As the experimental production 
of mammary carcinoma by Lacassagne and others has shown however, ocstrm 
overdosage may cause tumours m even cancer resistant strains 

(4) Reproductive ovcractivity, duct stasis and mammary cancer 

That purely local as well as hormonal factors also operate m the causation 
of mammary tumours w'as shown by Bagg (1925 and 1936) In a strain of mice 
of low tumour incidence he obtained many tumours by rapid breeding accom 
pamed by milk stasis achieved by cither non suckling or by hgation of ducts 
Later (1939) Bagg working w/jh Hagopian confirmed and extended his original 
results using rats In these animals also rapid breeding and the prevention of 
suckling markedly increased the incidence of mammary carcinoma fibro adenoma 
andadenoma andinsomeoftheratswithinamnnrytumours pituitaryadcnoma, 
hyperplastic adrenal glands or uterine leiomyomas were also present In some 
of the animals several different kinds of mammary tumours coexisted Duct 
stasis was a prominent feature in these experiments as m Bagg s earlier ones, 
and the authors suggested that chemical irritation from retimed secretions may 
have been the immediate cause of the tumours 

Confirmatory of the influence of local injury to the mammary ducts in the 
causation of mammary cancer were the experiments of Fekete and Green (1936) 
Using a strain of mice in which 80 per cent of parous females developed mammary 
cancer equally upon the two sides these workers found that if the right sided 
nipples were touched with a hot wire, and the mice then allowed to breed 70 per 
cent of the tumours which later developed in the breasts were in the injured 
right sided organs 

The possible mechamsra of productimi of experimental mammary tumours 

It is possible that the production of mammary tumours by oestnn overdosage 
IS brought about partly by local factors similar to those responsible for Bagg s 
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results Oestrm overdosage first produces hyperplastic and cystic changes 
reseniblmg tliose of so called ‘ chronic mastitis in the human subject and 
in the expenmentally produced lesion as in the spontaneously occurring human 
one duct obstruction and retention of secretions are often prominent features 
Perhaps then the mammary hyperplasia induced by oestrm is finally provoked 
to neoplasia by a chemical stimulus from these retained secretions as suggested 
by Bagg Further, it is not impossible or even unlikely that this stimulus may 
be due to specific carcinogenic substances generated m the stagnant duct contents 
The abundant creamy or pultaceous matenal often seen m dilated ducts m the 
human breast is rich m fatty and hpoidal substances and the slow degradation 
of these under suitable conditions might mvoK'c the formation of circinogenic 
compounds related to those discussed in Section I of this chapter A search for 
such substances m retained mammary secretions is needed 


(6) Heredity and nursing factors in mammary cancer 

More than once we have already referred to the fact that difierent stocks of 
mice differ m the incidence of spontaneously occurring mammary carcinomas 
By dose inbreeding from mice of high cancer ancestry it was found possible 
to obtain strains with an extremely high incidence of breast tumours m some 
strains 50 per cent or more of parous females developed tumours On the other 
hand by close inbreeding from mice of cancer free ancestry a race of animals 
which rarely or never showed spontaneous breast tumours could be developed 
Differences m the incidence of spontaneous mammary cancens m different mbred 
strains of animals were therefore interpreted as dependent on hercditiry factors 
which It was assumed determined differences m the susceptibility of the mammary 
epithelium to cancer evoking stimuli A surprising fact which was soon apparent 
however was that maternal influences were more important than paternal in the 
transmission of this susceptibility 

That the diirercnt susceptibshiics or insusceptibilities of mbred mice to the 
development of mammary neoplasms do not rcfitct purely genetic differences 
was showm by the work of Bittner summarized by him in 1940 1942 ind 1944 
This worker found tlwt the incidence of breast cancer m mice was markedly 
influenced b> the source of the milk on which they had been fed Mice which 
had been suckled by females of a stock with a low incidence of breast cancer 
also showed a low incidence and vice versa Thus m one etpenment, while a 
control group of non fostered female mice of a high-cnncer stock eventually 
developed breast cancer m 84 per cent of cases female mice of the same stock, 
but suckled by foster mothers of low-canccr stock, later developed tumours m 
only 7 per cent Nursing had no such influence on the subsequent incidence of 
lung tumours Bittner concluded that the development of breast cancer m high 
cancer strains of mice is probably due to a combination of three factors (a) a 
brenst-cancer producing influence transmitted through the milk of mothers of 
cancerous stock (b) an mhcnicd genetic susceptibility to breast cancer and (c) 
a hormonal factor affecting the breast He also believed the milk factor to be 
fully as important as the genetic factor m the causation of breast cancer The 
nmurc of the milk transniiUcd influence whether an cni^mc or a chemical agent 
or a virus, remains undetermined , but it is known to be present, not only m 
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the milk, but in tumour tissue and other tissues of high cancer mice, and to retain 
Its potency m filtrates and m desiccated or glycerinated tissue (For further 
details regarding the mammary tumours of mice and their experimental study, 
see the Symposium by the Staff of the National Cancer Institute, Washington, 
1945) 


SECTION V 

THE HORMONAL PRODUCTION OF TUMOURS OTHER THAN MAMMARY 

The experimental production of mammary tumours by oestrin nas followed 
by reports of the production of tumours of other endocrine or endocrine controlled 
tissues by similar means AUhoughtheexperiments are so far fesx, the results arc 
of great interest and show that an important new field of research has been opened 
up Following oestrin overdosage, true tumours or tumour like proliferations 
have been obser\ed m many organs, notably the testis, uterus, pituitary gland, 
prostate and thymus (For additional details, consult Burrows s book on sex 
hormones, 1945) 

(a) The testis 

Following the observation of Burrows (1935) that hyperplasia of the interstitial 
cells of the mouse s testis resulted from the administration of oestrogens, Bonser 
and Robson (1940), Bonser (1942 and 1944) and Hooker and Pfeiffer (1942) 
obtained true interstitial cell tumours m mice by this means Although initially 
innocent and closely resembling spontaneously occurring interstitial cell tumours 
in. animals and man, some of these growths eventually displayed malignant 
characters and produced metastases The incidence of testicular tumours resulting 
from oestrmization vanes with the strain of mice used , it is not affected by foster 
nursing and there is no p irallehsm between the number of testicular and mammary 
tumours produced (Bonser, 1944) 

(b) The uterus 

Of the many reports of cancerous or pre cancerous changes m the uterus 
following prolonged over-oestrinization the most notable are those of Gardner 
et al (1938), Suntzeff et al (1938) Pierson (1938) and Allen and Gardner (1941) 
The principal changes reported have been proliferation and squamous metaplasia 
of the uterine glands and their deep penetration into the muscle mainly in the 
cervical region In some instances these changes may not have been neoplastic 
but rather extravagant hyperplasias of the nature of endometriosis but m other 
cases e g those of Allen and Gardner, there is little doubt that they were true 
tumours Much more work is needed to elucidate the part played by hormones 
m the genesis of uterine carcinomas and the factors determining the transition 
from hyperplasia to neoplasia 

Lipschulz and co workers ha\e published many papers on the production of 
multiple “ fibroids ’ of the uterus and of the extra genital peritoneal tissues in 
guinea pigs following prolonged administration of oestrogens Although large 
growths were Obtained their neoplastic characters are open to doubt since they 
retrogressed on cessation of treatment Nelson also observed fibromyomas of 
the uterus in oestnnized guinea pigs 
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(c) The ptUntary 

Cramer and Homing (1936), Burrows (1936), Zondek (1938) and others have 
observed large tumour-hke overgrowths of the anterior pituitary in mice or rats 
following prolonged administration of oestrogens Proof of the trulj neophstic 
character of these will depend on showing that they continue to grow progressively 
after cessation of treatment 

(d) Other tissues 

Cramer (1940) mentioned examples of carcinoma of the prostate and tumours 
of the th>mus seen in oestrmizcd animals Burrows s studies of the hyperphsia 
and metaplasia induced m the prostate b> oestrm should be recalled It remains 
for future research to ascertain if, and under what conditions, hormonal disturb 
ances ma> be provocative of true tumours in tissues which like the prostate, 
are under hormonal influences or m the various endocrine tissues themselves 
An important warning regarding the experimental hormonal production of tumours 
must be added here m man> of the experiments cited above the hormone dosages 
were relatively enormous, so that applicability of the results m human pathology 
must be assessed with due caution However that the results arc of significance 
especiall) as pointers to Imca of future experimental and endocrinological research 
cannot be doubted 


SECTION VI 

THE EXPERIMENTAL PRODUCTION OF TUMOURS OF THE LUNGS 

In Section I we have already described the increased incidence of tumours of 
the lungs m mice after (he administration of carcinogens by various routes This 
IS attributed to absorption into the circulation and carnage of these substances 
to the lungs b> that route While wc must not overlook the possibility of such 
remote action in the causation of lung cancer it is dearj> important to asecrtarn 
whether lung tumours can be produced by the direct inhalation of carcinogenic 
substances m the form ot dusts smokes or gases • Many experiments of this kind 
hive been performed using soots bituminous smokes tobacco smoke exhaust 
gases from internal combustion engines powdered piteh dusts from tirrcd roads, 
silicious and metallic dusts radio active dusts, and pure circmogcmc hydrocarbons 
m powdered form 

(I) Experiment with soots, smokes or exhaust gases 

These experiments, t>picil of which have been those of Schmidtminn (1930) 
Schnurer and Haythorn (1937) and Sctlig and Benignus (1936 and 193S), have 
given negative or equivocal results Thus Sccligand Benignus in a first experiment 
appeared to obtain a significant increase of lung tumours in mice inhaling biiu* 
mmous soot, but were unable to confirm this result using a dust composed of 
lampblack mixed with caremogeme tar Schnurer and Haythom obtained no 
lung tumours following exposure of animals to coal smoke, and Schmidtmann 
liad a similar negitive result with the soot from a Diesel engine The results 
With tobacco smoke also have been inconclusive , although tobacco tar has been 



54 


EXPERIMENTAL PRODUCTION OF TUMOURS 


shown to be carcinogenic when applied to the skin (Flory, RofTo) Experimental 
work, then has so far failed to prove that soot and organic smokes play a part 
in the genesis of lung tumours It is of course possible that further experiments, 
using more suitable smokes and longer times of exposure, may still yield significant 
results 

(2) Experiments with dusts from tarred roads 

Of particular interest are the researches of Campbell (1934, 1937, 1939 and 
1942) on the carcinogenic effect of inhaled dust from tarred roads This worker 
found that prolonged exposure of mice to such dust greatly increased the incidence 
of lung tumours — in one of his experiments nearly tenfold At the same time 
most of the dusted mice developed cancers of the skin, evidently due to the tar 
present in the dust, since tar extracted from the dust with benzene was carcinogenic 
The tar was not the only component of the dust responsible for the production 
of lung tumours, however, since mice exposed to the tar free residual dust after 
benzene extraction still showed an increased incidence of lung tumours, though 
to not so great an extent as when the tar also was present In subsequent expen 
ments (1942) Campbell used dust obtained from the same road surface five years 
after it had been tarred This dust was much less active than the earlier sample 
as regards the production of skin tumours, but it still caused a ninefold increase 
m tumours of the lungs The deduction to be drawn from Campbell’s results 
IS that, while the tar component of road dust is one factor m increasing the 
incidence of lung tumours in dusted animals it is not the only, nor necessarily 
the most important, component attention must be given also to the inorganic 
constituents of the dust, which include silica, oxide of iron and aluminium oxide 


(3) Experiments with inorganic dusts 

In his 1940 experiments, Campbell found that dusting with precipitated silica 
or with iron oxide trebled the incidence of lung tumours m mice living ten months 
or longer Subsequent experiments (1942) confirmed the carcinogenic effect of 
dusts containing sihca and oxide of iron, and also demonstrated that steel 
grindings had some potency Experiments earned out with radio active uranium- 
nch dust from the Joachimsthal mine gave a decided increase m lung tumours, 
though not strikingly greater than with some of the other dusts tested Campbell 
pointed out that the prevalent view that lung cancer m the Schneeberg and 
Joachimsthal miners is due to radio active substances is still unconfirmed 
experimentally , other factors may be involved as well 

(4) Conclusion 

Campbell s researches point clearly to the importance of inhaled substances 
in the genesis of lung tumours It is for future experimental research to make 
more precise our knowledge of the carcinogenic activity of various occupational 
and other dusts inhaled by human beings, and to determine the particular ingre- 
dients of these which are mainly responsible Enough has already been done 
to show that both organic and inorganic substances will be incriminated, and to 
indicate the methods to be pursued in research in this field In addition, the 
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lint such a substance is formed from the cholesterol m irradiated skin Howeve- 
there is no conclusive evidence of this , Bergman et al found no carcinogenic 
activity in irradiated cholesterol applied to the skin of mice 

Hueper drew attention to the great variety of structure displayed by actinic 
carcinomas of the skin of rats 

(2) The experimental production of turnouts by \-rays 

Rontgen s disco\ery m 1895 was soon followed by the appearance of cases of 
chronic X ray dermatitis m exposed persons, and examples of supervening carci 
noma of the skin began to be report^ from 1902 onwards (references by Hueper) 
Experimental confirmation of the carcinogenic effects of X ray irradiation has been 
made by sexeral workers notably Schurch (1930) who earned out a detailed 
histological study of all stages of the development of carcinomas of the ears 
of rabbits exposed for long periods to X rays In these experiments, ''s m their 
human counterparts tumours have usually appeared only after relatively long 
periods of exposure, for example in Schurch s rabbits two years or longer 

The occasional development of sarcomas m persons over exposed to X rays, 
usually following Rontgen treatment of tuberculous lesions (Hueper, 1942) 
has also been parallelled experimentally As long ago as 1909, Mane and co- 
workers obtained a spindle celled sarcoma m the rat s cutis after prolonged 
irradiation, a result repeated by Bauer m 1937 Lacassagne and Vmzent (1928 
and 1929) Burrows and co workers (1937) and Burrows and Chrkson (1943) 
obtained sarcomas of tissues which had been made the site of chronic inflammation 
artificially The English workers produced subcutaneous spmdie celled growths 
by iiradiaxing the site of injections of silica and kaolin Chronic inflammaloiy 
tissue is thus more susceptible than normal connective tissue to the development 
of sarcomas following exposure to X rays 

(3) The experimental production of tumours by radio active substances 

Most of the tumours produced by radio active substances, either in man or 
experimental animals have been sarcomas , but a few carcinomas of the skin 
undoubtedly due to radium have been reported 

The first recognized instances of human sarcomas due to radio active materials 
were the occupational sarcomas of bone due to radium and mesothonum ibsorbed 
by workers using luminous paints The remarkable story of this occupational 
tumour reported first by Martland and Humphries in 1929 and later bv Martland, 
will be fully described in Chapter 43 No occupational sarcomas in soft tissues 
due to radio active substances have so far been reported , but Norgaard described 
an instance of fibrosarcoma of the tibia due to intra articular injections of radium 
chloride for therapeutic purposes 

Experimental sarcomas of soft tissues and of bones have been produced by 
many workers by means of radio active substances Daels (1926) and Daels and 
Biltns (1931) obtained subcutaneous sarcomas in rats and mice following the intro 
duction of small amounts of radium salts m glass tubes Ross confirmed this, using 
radium adequately screened in platinum thus proving the sarcoma evoking power 
of pure gamma rays Sabin and co workers obtained osteogenic sarcomas in 2 of 
7 surviving rabbits following repeated intravenous injections of radium and 
mesothonum thus establishing the experimental counterpart of the occupational 
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sarcomas of%\orkers wjth radio active pamts Schurch and Uehlinger reported 
the frequent development of sarcomas following the direct introduction of radium 
and mesothonum into the femurs of rabbits Dunlap et al (1944) obtained 
transplantable osteogenic sarcomas by fading rats with radium 

In view of the use of Thorotrast (colloidal thorium dioxide) m radiodiagnosis 
the ready experimental production of sarcomas by subcutaneous or intrapentoneal 
injections of this substance is of special mterest (Roussy et a! Selbie, and Foulds) 
While no tumours following the use of Thorotrast m man have yet been recorded 
the risk that such may appear during the next decade or more when due time has 
elapsed following the use of this relatively recent method of diagnosis, must be 
recognized It js noteworthy that not only sarcoma, but also carcinoma, mav 
be caused by this substance , m one of Foulds s guinea pigs, which received 
injections into the base of the nipple, a transplantable mammary carcinoma with 
metastases developed 


SECTION vm 

PARASITES AS CARCINOGENIC AGENTS 

The student approaching the subject of tumour causation is perplexed by the 
diversity of opinions regarding the causative role of various parasites The 
views, once widely held that tumours were caused by specific protozoa or fungi, 
have long since been discarded, and although syphilitic glossitis clearly predts 
poses to carcinoma of the human tongue, and although tumours do sometimes 
supervene on various other chronic infiammaiory lesions none of the ordinary 
pathogenic bacteria have been incriminated as carcinogenic As regards metazoal 
parasites doubt has been cast on the once widely accepted carcinogenic properties 
of the nematode called by Fibiger Spiroptera neoplasiica but there is no doubt 
that some other parasites notably cysticercus in rats can induce true tumours 
Modem research has disclosed more elusive parasites filterable viruses which 
are responsible for certain special classes of tumours and the volume of published 
work m this still unsettled field has become disconcertingly great 

(1) Fibiger’s ‘ Spiroptera neoplastica 

In 1913 Fibigcr described what he believed to be carcinomatous growths in 
the forestomach of rats infested with a small nematode, which was accordingly 
called Spiroptera neoplastica or Gongljonema neoplasticum The adult parasites 
reside m the stratified epithelial mucosa of the tongue oesophagus and fore 
stomach Ova discharged in the faeces and eaten by a certain species of cockroach 
reach and become encysted in the striated muscles of this intermediate host 
The cycle of development of the parasite is completed when rats eat infected 
cockroaches Heavy infestation of the rat s forestomach produces huge multiple 
papillary epithelial overgrowths According to Fibigcr these growths m his 
experiments eventually became malignant infiltrating the wall of the stomach 
and producing metastases in lymph glands and lungs Fibiger also reported 
cancers of tongues infested by the parasite 

Although Fibigcr s results were widely accepted is the first experimental 
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production of malignant tumours, his interpretation is open to doubt As long 
ago as 1918, Bullock and Rohdenburg showed that carcinoma like papillary 
overgrowth of the rat s stomach could be easily induced by simple mechanical 
injury and that squamous metaplasia in bronchial epithelium m the very frequent 
chronic broncho pneumonia affectirg rats may produce pictures similar to those 
of the suspected pulmonary metastases in Fibiger s rats They therefore questioned 
Fibiger s claim to have produced true tumours Subsequent workers also have 
failed to obtain genuine tumours by means of the parasite , and Passey et al 
advanced evidence that the epithelial overgrowth in Fibiger s rats was partly 
the result of vitamin deficiency, and that, as Bullock and Rohdenburg had suggested, 
the lung lesions thought by Fibiger to be metastatic growths may well have 
resulted from bronchiectasis and metaplasia 

(2) Cjsticercus sarcoma of the rat’s liver 

Following the papers of Bullock and Rohdenburg (1916 and 1917) on the asso 
ciation of parasitic cysts with sarcomas of the rats liver, Bullock and Curtis 
(1925) used the parasite for producing these tumours experimentally The parasite 
Cysticercus fasciolans, is the cystic form of the cat tapeworm, Taenia crasswollis , 
and by feeding rats with the eggs of this worm, Bullock and Curtis obtained 
single or multiple tumours of the livers of 1 400 rats The sarcomas developed 
from the connective tissue walls around the cysts , the mam types were spindle 
celled or polymorphous celled, but there were some fibrosarcomas one lipo 
sarcoma, and cartilaginous tissue was present m several tumours one of which 
showed cartilage also m its peritoneal metastases 

(3) The Rous sarcoma and other filterable tumours of birds 

Since their first discovery m 1910, these peculiar tumours have been the subject 
of intensive research producing an enormous volume of papers Only the 
barest outline can be attempted here , for further details the reader should consult 
the excellent review by Foulds (1934) and the papers of Rous and co workers 
(references by Rous 1935) 

In 1910 Rous found that a transplantable sarcoma of the domestic fowl, 
now known as Rous sarcoma I ’ , could be transmitted by cell free filtrates 
Other distinct fowl sarcomas similarly transmissible were soon discovered These 
differ decidedly from one another in both histological structure and behaviour, 
and there is general agreement that the filterable agents responsible for them 
are distinct and will evoke only growths of the same kind as those from which 
they are derived It is therefore improper to speak of all filterable tumours as 

Rous sarcomas”, this obscures the differences between the several tumours 

In transmission by grafts the resulting tumours appear clearly to be derived 
wholly or predominantly from the implanted cells , but in cell free transmission 
the tumours arise of course from the cells of the new host The precise histo 
genesis of the filterable tumours whether they arise mainly from fibroblasts, 
monocytes or fixed endothelial cells, is controversial and is perhaps not material 
m view of the probable intermutabihty of these allied mesenchymal cells Certain 
*Vl.^ J tumours are sarcomatous none of the known epithelial tumours 

of birds has proved to be filterable 
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Filtrates difier greatly, and often unacjcountably in potency The more 
malignant growths, such as Rous sarcoma I, usually yield active filtrates but 
filtrates of the less malignant tumours are often imciivc Even sarcoma I 
filtrates may be obstinately inactive for a period, and then filterabihty may sponta- 
neously return The susceptibilities of the agents to antiseptics and heat resemble 
those of living agents but they appear to have a high resistance to ultra violet 
rays, X rays and radio active substances Ultrafiltration centnfugition and 
electron microscopy show that the agents are particulate, and that the mean 
size of Rous sarcoma I particles is about SOfifi During the growth of a tumour 
there is a concomitant increase m quantity of the agent 

Muchmterestmgworkhas been done on the antigenic properties of the filterable 
agents, but interpretation of the results is still debatable on many points One 
remarkable observation, recorded by Amies and co workers (1940), must be 
mentioned Rous agent is neutralized not only by the scrum of rabbits treated 
with the agent itself as antigen, but also by the serum of rabbits treated with 
normal fowl serum or tissues as antigen and, both anti agent and anti fowl 
sera are deprived of their neutralizing properties by contact with normal chicken 
embryo Hence the agent of Rous sarcoma I appears to contain m addition 
to a specific antigen a second antigen also present in fowl tissue a relationship 
quite peculiar m virus serology 

Tumour producing activity has often been demonstrated m the blood or other 
body fluids of tumour bearing birds and it has been found that the agent may 
be localized from the blood stream and may produce secondary tumours in 
injured or inflamed tissues Yet it is certain that spontaneous mctisiascs usually 
do not arise m this way, but result from embolic dissemination of tumour cells 
as with mammalian tumours There is no evidence that the tumours arc infec 
lious normal fowls do not develop tumours when kept with tumour bearing 
birds or when fed with tumour tissue 

The transmissible leucoses of fowls arc dearly closely related to the filterable 
tumours they can be transmitted by cell free material and they may occur m 
association with sarcomatous tumours 

With rare exceptions sarcomas induced in fowls by chemical carcinogens 
ha\e proved to be non filterable The few instances m which filterable tumours 
have occurred arc of uncertain explanation accidental contamination of the 
injected carcinogen by agent may have been responsible Further work is needed 
m this field 

Have the filterable tumours of birds any bewng on the causation of mammalian 
tumours'’ In spite of much debate this question is still unanswered To those 
who incline to the virus hypothesis of tumour causation in genera! the filterable 
tumours appear as ^ prototype and is the most favourable material for elucidation 
of the problems of causation and they explain the failure to demonstrate filter 
ability m mammalian tumours as due to permanent inactivation or masking of 
the responsible agents in filtrates just as Rous sarcoma filtrates may show unac 
countable phases of inactivity Those however who sec much of occupational 
cancer m man or of experimental chemical carcinogens arc more likely to regard 
the filterable tumours as probably constituting a quite special class of diseases 
peculiar to birds Ceriam it is (a) that the filterable avian agents differ from all 
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other carcinogenic agents m that they can induce only the precise kinds of tumours 
as those from which they came, and that they multiply in the tumours which 
they originate , and (b) that these agents are demonstrable only m certain tumours 
of mesenchymal tissues and never in epithelial tumours m birds 

(4) The Shopc tumour of rabbits 

In 1933 Shope and Hurst found that papillomas of the skin of the cotton tail 
rabbit uere transmissible by cell free filtrates or by glyccnnated tissue to both 
cotton tail and domestic rabbits The papillomas so produced grew to large 
cauliflower like masses The tumours could be passaged repeatedly in cotton tails 
but only one or two passages could be made m ordinary rabbits In the cotton tail 
the papillomas rarely become malignant , but m the domestic rabbit thev 
frequently become carcinomatous within two vears (Gve, 1938) Of great interest 
IS the fact that filtrates of the earcmomaious tissue are inactive Rous found, 
however, that successful transplantation of carcinomatous tissue, apparently 
devoid of virus, to fresh host rabbits was followed by the appearance m their 
sera of an immune body which neutralued papilloma virus This result suggested 
that the carcinomatous tissue, though incapable of yielding active filtrates, never 
theless contained the virus in a masked or inactive form Further elucidation 
of this problem is needed A valuable account of the Shope tumour was given 
by Rous m his Harvey lecture m 1935 

Experiments by Rous on the combined eflect of Shope virus and a chemical 
carcinogen are of interest It was found that if rabbits were painted with tar 
until papillomas began to appear, and were then given intravenous injections 
of Shope virus active papillomas or carcinomas developed m the tarred areas 
much more quickly than in control tarred animals which had received no virus 
This result suggested that the chemical carcinogen had conditioned the tissue for 
reception of the virus which then precipitated the neoplastic change Rous and 
Friedi,wald found that chemical carcinogens caused rapid cancerous change in 
Shope papillomas 

Whether deductions drawn from the behaviour of the Shopc tumour and its 
virus are applicable to mammalian tumours generally, only future research cm 
decide So far, the evidence would suggest that this tumour is i peculiar one, 
and that no hasty conclusions regarding tumour causation Jn general should be 
drawn from it 

Stanley has found that the Shope virus is a macromolecul ir protein which can 
be isolated m a cr> stalline form and he regards it as a pathological protein formed 
autocatalytically within the cells 


(5) Luckt s adenocarcinoma of the frog’s kidney 

In his interesting studies of renal adenocarcinomas of V frogs, Lucke 
observed acidophil intra nuclear intlusions which suggest “ pre? 

of a virus Experiments showed that inoculations of with hv 

tumour tissue or with desiccated or glycermated -m d by 

development of characteristic renal tumours m 20 per an 

a percentage much higher ihm m c No tumo the f 

of inoculation anil no tumours t in nhen ^ ' 



ENDOGENOUS CARCINOGENS 61 

concluded that his tumour is probably due to "an inclusion forming, organ- 
specific virus 


SECTION IX 

ENDOGENOUS CHEMICAL CARCINOGENS 

The close chemical relationship between the carcinogenic h>drocarbons of the 
benzanthracene group and some naturally occurring biological substances such 
as the bile acids and the sterols has naturally led to speculation as to the possible 
formation of carcinogens in the tissues themselves It is quite feasible that in 
suitable pathological conditions, abnormal metabolic or degcneratisc products 
may include carcinogenic substances I have already mentioned the possibility 
that this may occur in the contents of obstructed breast ducts and it is not difficult 
to think of other possible instances Perhaps m the gall stones which are usually 
present m the cancerous gall bladder a carcinogenic substance has been slowly 
generated perhaps this has happened also in the smegma retained under the 
prepuce of the cancerous penis , perhaps the sebaceous contents of a cystic 
teratoma of the ovary in which carcinoma has supervened has developed carcino 
genic properties perhaps the proneness to malignant change following syphilis 
of the tongue or cysticercus infection ol the liver is due to carcinogenic metabolic 
products peculiar to those infiammalions 

The research of the future will certainly include attempts to isolate pure 
carcinogenic substances from these and other conditions \Vhilc no such endo 
genous carcinogens have so far been identified, there is already substantial 
experimental evidence of their existence for example it has been found that 
suitable extracts of normal or of diseased livers arc fccblv carcinogenic (see 
Klemcnbcrg ei al , 1940 and 194!) and that this propcriv is more pronounced 
m extracts of livers of cancerous patients and m extracts of livers of races unusually 
liable to hepatic cancer—for example the African Bantus (des Ligncris, 1940 
Hicgcr 1940 Steiner 1942) Recall here also the discovery of Kennaway 
and CO workers that under certain conditions dcsoxycholic acid may be car- 
cinogenic 
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CHAPTER 5 


THE STATISTICAL STUDY OF TUMOURS 

The most voluminous, and in general least reliable, of the mam sections of the 
literature on neoplasms is the statistical A spate of papers flows unceasingly 
into a hundred journals and its very bulk prohibits its piecemeal assimilation 
Fortunately, however, by the application of certain simple tests of reliability, 
much of It can be dismissed at a glance This chapter is concerned, therefore, 
not with a minute critical analysis of many published papers, but with the formula 
tion of some general rules regarding the degree of reliability of cancer statistics 
of various kinds 

I advise the reader to whom the subject is not familiar to read Bashford’s and 
Murray’s classical critique (1905), and to study the excellent papers of Wells (1927 
and 1931) and Cramer (1937), the one stressing the many sources of error m cancer 
statistics, the other indicating the ways in which statistical research rightly 
prosecuted, has been and might be of value Hill s valuable book (1939) on medical 
statistics especially Chapters 14 16 on common fallacies, should also be read 

• CANCER” AN ILL DEFINED HETEROGENEOUS GROUP OF DISEASES 

Many statistical writers discuss “ cancer ’ is a whole, tacitly ignoring the vague 
meaning of this \vord and the great variety of diseases it embraces Most of such 
writers clearly use cancer as synonymous for all kinds ofmahgnant tumours ’ 
But as shown m Chapter 3, the distinction between ‘ innocence ” and ‘ malig 
nancy ” is an indefinite and arbitrary one, almost every histogenetic group of 
neoplasms displaying a range of behaviour from “ benign ” to “ malignant ’ 
Gliomas, basal cell epitheliomas of the skin the so called ‘ mixed ” salivary 
tumours, many of the papillary growths of the bladder, ganglioneuromas, are 
examples of neoplasms which might be, and indeed have been, included under the 
term “ cancer ” by some writers and excluded bv others To have biological 
validity, statistical studies purporting to embrace ‘ cancer ” as a whole should 
include all tumours To restrict such studies to those tumours only which have 
been labelled malignant ” in clinical records or on death certificates is to commit 
the statistical crime of making an arbitrary selection of part only of the relevant 
material 

But further, to discuss cancer as a whole even if this term were clearly 
definable, would have little value “ Cancer ” embraces fully as many and as 
diverse entities as inflammation ’ and statisticians have, rightly, not deemed 
It useful to make analyses of inflammatory diseases as a whole To lump together 
for statistical study a heterogeneous collection of tumours containing such 
different diseases as gliomas of the brain, carcinomas of the stomach and teratomas 
of the testis is no more sensible than it would be to lump together a heterogeneous 
collection of bacterial inflammations containing such diverse diseases as erysipelas, 
typhoid fever and tuberculosis 

Clearly statistical analysis can be applied usefully only to well defined homo 
genous groups or species of tumours If reliable figures can be established for 
these, then any appropriate summations of these figures which may be deemed 
66 
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useful can be made Cramer emphasizes the neccs5it> of recording the data 
for the incidence of cancer in man separately for each tissue or organ Sweeping 
statements about cancer in general, without clear specification of the con 
stituents included and evidence of the degree of reliability of the figures for each 
constituent, are valueless At the present tmic, we cannot have reliable figures of 
the frequencj and trend of cancer ’ as a whole because, as will be show n below, 
available estimates regarding many of the major constituent groups of tumours arc 
v\jdd> inaccurate 

DEGREE OF ACCURACV OF DIAGNOSIS 

It IS an axiom that the prerequisite of any statistical investigation is accuracy 
of the primary data Principal of the primary data in tumour statistics arc the 
pathological diagnoses of the cases studied if any considerable proportion of 
these are erroneous or uncertain then the entire research is vitiated at its outset 
Application of this basic principle will result in prompt rejection of many published 
•itatistical studa,s When a writer fads to spccifV clearly the nature of his material, 
the bases of the diagnoses made, and tht degree of diagnostic accuracy attained, 
It is a waste of time to study his analyses further 

The fundamental data of statistical cancer research— the diagnoses made by 
clinicians and pathologists— have very diverse degrees of accuracy There arc 
four ascending grades of diagnostic precision 

Grade I Diagnosis by simple phvsical examination only 
Grade 2 Diagnosis by physical examination supplemented by special 
methods 

Grade 3 Diagnosis by histological examination of surgically removed 
tissues 

Grade 4 Diagnosis by necropsy, (a) without histological confirmation 
(b) with histological confirmation 

These grades of accuracy ate of the (irsi importance in assessing the Tclnbdity 
of any series of cases examined statistically and their meaning and importance 
must be made clear 

Grade I 

Grade 1 comprises diagnoso made by practitioners from simple physical 
examination of the patients, without resort to special diagnostic methods — 
pathological, radiological endoscopic or operative Many diagnoses made by 
genera! practitioners, and appearing on death certificates fail into this class 
Their degree of reliability is very variable often low and m any case incapable 
of assessment , varying with the ability and experience of the practitioner the 
nature of the disease and the nature of the community The purely clinical 
diagnosis of external canters c g carcinoma of the breast or of the lip is much 
more reliable than that of micrnal cancers eg carcinoma of the stomach or of 
the lung Some quite common mtcrnal tumours arc so difilcuh to diagnose by 
simple physical examination that many general practitioners thinV of them 
erroneously as rantics eg carcinoma of the lung cerebral glioma Except when 
they arc more fulK mvcstipled by specialists very few of these tumours are 
diagnosed correctly and the suppos^ly increased frequency of such tumours 
during recent vears is undoubtedly due largely to mcfcasnc recognition hv 
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practitioners of the need for enlisting the aid of special methods of investigation 
in suspect cases The nature of the community greatly affects the accuracy of 
diagnosis , this is highest m urban communities \vith experienced specialists 
and ready means of transport, lowest m remote rural areas with few and scattered 
practitioners and poor transport facilities “The motor car, by shortening the 
distances between patient and physician, unquestionably increases greatly the 
number of recognized cases of cancer” (Wells) 

Grade 2 

Grade 2 comprises clinical diagnoses made after supplementing simple physical 
examination by special physical or chemical methods of investigation — patho 
logical radiological, endoscopic or operative, but without pathological study 
of excised tissues In the hands of experienced specialists, these methods greatly 
enhance the accuracy of diagnosis of many internal tumours, especially those 
of the alimentary canal, urinary tract, lung and central nervous system However, 
in the absence of pathological examination of excised tumours or of biopsy 
fragments, an important degree of diagnostic error still obtains with some of 
these classes of tumours Many hospital cases fall into this grade of diagnostic 
accuracy 

Grade 3 

Grade 3 comprises diagnoses made after histological examination of excised 
tumours or pieces of tumours Histopathological diagnosis of surgical material 
IS sometimes final and complete as for example from examination of an excised 
cancerous breast or stomach or kidney, or even of small biopsy fragments of 
such tumours or it may still be incomplete, as when examination of an enlarged 
lymph gland or of pieces of tissue from a tumour m the brain or m a bone or in 
the peritoneal cavity proves the presence of metastatic carcinoma or of some 
other neoplasm but still leaves its primary origin undetermined Further not 
all histopathologists are of equal ability and experience , questionable diagnoses 
and archaic terminology are far from rare 

Grade 4 

Grade 4 comprises necropsy diagnoses Here also, the reliability of such 
diagnoses depends on the competence and experience of the investigator Unre 
liable post mortem work is all too common and incomplete necropsies can, 
and frequently do, lead to erroneous diagnoses Even competent pathologists 
can make occasional mistakes m diagnosis through incomplete examinations 
especially failure to preserve sufficient or appropriate material for subsequent 
histological study I strongly maintain that any post mortem examination, 
unconfirmed histologically, is incomplete , not infrequently, microscopic examma 
lion surprises the clinician and pathologist by showing the falsitv of the initial 
post mortem diagnosis even in cases where this appeared certain Admittedly, 
diagnostic errors of this kind are not frequent with such familiar tun* ours as 
carcinomas of the breast, of the stomach of the intestines or of the uterus Yet, 
"r II do occur c g my own necropsv records contain instances 

oi the lollowing corrections of post mortem diagnosis necessitated by microscopic 



FRRORS OF CANCER DIAGNOSIS 


69 


examination — gastric carcinoma to ** chronic ulcer ' , and \ ice » ersa , ‘ carci- 
noma of the colon ’ to diverticulitis » and ticc icrsn carcinoma’ to 
“sarcoma of the stomach intestine breast and uterus For mmy vears, I have 
made it mv practice to confirm microscopically all tumour diagnoses made post 
mortem Clearlv, for correct identification of tumours of the less frequent and 
familiar kinds competent microscop c study is essential Experienced pathologists 
are, of course aware of all of the foregoing considerations and the number of 
mistaken post mortem diagnoses which they will make should be statistically 
negligible 

Manv large collections of tumour cases dealt with statisticallj most notably 
the registered deaths from cancer, are mixtures of all four grades of diagnostic 
precision, with the lower grades I and 2 predominating How much reliance 
can be placed on such mortality figures Several writers convenientiv summari7cd 
b> Wells, have attempted to assess the degree of error m clinical cancer diagnosis 
as disclosed by necropsies m large series of hospital cases These revealed diag- 
nostic errors m from 27 to 43 per cent of cases — errors not merely of detail but 
concerning the presence or absence of malignant disease or its nature and primary 
sue Cleland s necropij work (1942) disclosed— cancer correctly diagnosed 
l:>6 cases , site incorrect!) diagnosed 10 cases , cancer present but undiagnosed, 
27 cases cancer diagnosed but not present 22 cases 

I have carried out a similar, carefully planned study of 1 000 relevant hospital 
necropsies to ascertain the extent of diagnostic error m cancer diagnosis as 
a whole and m the mdividu il mam groups of tumours Although the senes is 
smal!, I can at least claim scrupulous care m the collection of the data ond the 
highest possible accuracy m the necropsy diagnoses all of which were venfied 
or corrected by adequate microscopic examination As will appear this study 
provides indications not only of the degree of error to be expected m mortality 
and other statistics but aUo of iomc import vnt statistical pitfalls 

THC ERRORS OF CANCER DIAGNOSIS REVEALED BY I 000 RELEVANT 
NECROPSIES 

The investigation which was earned out at the Alfred Hospital Melbourne 
during the period July 1936 to December 1944 covered 1 000 consecutive necrop 
SICS m which cither a clinical diagnosis of malignant disease had been made or 
malignant disease was discovered postmortem The necropsies were performed 
by me personally or under my personal supervision and the final diagnosis 
of every tumour was established hiviologically Those few cases m which specific 
diagnosis of the nature of the tumour still remained uncertain after nccrops) 
study wcfv. excluded from the senes Little or no selection of cases for necropsy 
was exercised during the period investigated necropsies were done on 58 per 
cent of all fatal cases in the Hoep tal (namely 3 000 necropsies in 5 163 deaths 
excluding coroner s cases) and there were very few fatal etneer cases which 
escaped n'a:rops) (The law regarding nccrops> m Victona is noteworthy in 
this respect Necrops) mav be performed on an> person dv mg m a public hospital 
unlcis an objection has been lodged Very few objcclioas arc lodged so th it 
necropsies arc obtainable on ncarl) all cases An enlightened law thus greatly 
fivours pathological research as compared with that of countries m which 
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necropsy cannot be obtained without the specific permission of the next-of km) 
Whcne\er possible the clinical diagnosis of cnch case was discussed with the 
resident doctor concerned before the necropsy was performed, and the diagnosis 
which would have been recorded on the death certificate in the absence of a 
necropsy was ascertained During the greater part of the period concerned, it 
was the practice for the doctor to insert m the progress records of each patient 
a special note indicating the clinical diagnosis reached In some cases in which 
this was not done and m which pre necropsy consultation was impracticable, 
the clinical diagnosis which would have been mide was nevertheless clear from 
the progress notes and the records of special investigations 

The clinical and necropsy diagnoses of any pirticuhr kind of primary tumour 
X fell into the following 5 groups 

A — clinical diagnosis of X, verified by necropsy 
B — no malignant disease diagnosed clinically , A disclosed bv necropsy 
C— malignant disease diagnosed clinically, but primiry sue incorrect or 
unspecified , X disclosed by necropsy 
D — erroneous clinical diagnosis of \ , some other primary tumour being 
disclosed bv necropsy 

E— erroneous clinical diagnosis of A , no malignant tumour of any kind 
being found at necropsy 

Thus the total number of actual cases of A is the sum ofA-fB-fCCB + C 
giving the total number of failures to diagnose X when it was present) The total 
number of clinical diagnoses of X is the sum ofA*fD4-E(D + E being filsc 
positive diagnoses) The false total A 4- D + E, which shows the total number 
of death certificates which would have borne the diagnosis X if no nccropsits 
had been performed can be compared with the actual number of cases of X, 
A -f B + C The mam results of the investigation are set out m the accompanvmg 
Table I which will now be discussed 

(1) General comments on the table 
(a) The total diagnostic error 

The 1 000 necropsies comprised 943 actual cases of cancer and 57 cases which 
had been wrongly diagnosed clinicallv as cancer Of the 943 actual cases 647 
(69 per cent) had been diagnosed correctly, and 296 (31 per cent) had been mis 
diagnosed (If any significance is to be attached to the total “ amount of cancer’ 
irrespective of site — which is very doubtful — then the total number of cases 
correctly diagnosed was 817 (A + C) which is 87 per cent of the true total 
while the total number of cases diagnosed clinically as “cancer , ic the total 
number of ‘ cancer death certificates vvhich would have been recorded had no 
necropsies been performed, was 874 (A + C+ E) which represents 92 per cent 
of the real number of cancer deaths The findings thus suggest that the total 
number of ‘ cancer deaths recorded in mortality statistics may be only slightly 
less than the real total ) 

(by The statistical significance of positue and negatne false diagnosis 

For any given kind of tumour X failures to diagnose it when present (B 4- C) 
and false positive diagnoses of A will partly cancel each other and indeed may 
result in a mortality figure closely approximating to the reiJ one ; e A 4- D 4 E 
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may approximate to, or may equal, A + B -f C For example, m the Tabltf 
close approximation obtains for carcinomas of the stomach, pancreas or ocso 
phagus It js of the utmost importance, however, to recognize that the senes 
of chmeal diagnoses A -4- D 4- E even though its total may be nearly correct 
IS a false basis for any further analyses of the properties of A*, eg as regards 
age sex social or racial incidence clinical course or response to therapy For 
not only does the senes fail to include some real cases of A' (B -(- C) but, far 


Table I 


i 

! 

Qinica! or post mortem ! 
diagnosis j 

No of 

Correct 
clinicat 
diagnosis j 

Incorrect clinical diagnosis 

! Ratio 

D -f C 

; cases 

A ! 

' b ! 

C 

' D 

^ E 

1 

! ^ 
(approx ) 

1 


No 

% 1 

No 1 

No 

No 

j No 

i 

Carcinoma of stomach - 

i .55 ■ 

t09 

70 ' 

^ IS . 

I 28 

I 21 

; 19 

1 3 

Carcinoma of large intestine 

145 

117 

81 I 

i 14 ' 

i 14 

< 11 

8 

1 6 

Gltomas of brain - 

83 

74 

89 1 

8 

1 

9 

3 

I 6 

Carcinoma of lung - 

7t 

43 

6t ’ 

13 

ts 

4 

j 5 

1 5 

Lymphoid tumours - 

57 

38 

67 1 

M 

8 

— 

j I 

1 38 

Carcinoma of breast 
Carcinoma of gall bladder 

55 

i 

50 

91 1 

’ , 

2 

1 


1 50 

and ducts - - - 

Carcinoma of hp oral 
cavity pharynx larynx 

46 

10 

22 . 

6 , 

30 : 

3 

i ' 

i 

1 2i 

salivary glands - 

3S 

32 


— 

6 

— 

t 

0 

Carcinoma of bladder 

34 

26 

76 * 

5 

3 

1 2 


1 13 

Carcinoma of pancreas - 

33 

]l 

33 

8 

14 

' 21 

i 

2 1 

Carcinoma of prostate - 

31 

25 

81 ‘ 

5 

J 

: 3 

' 4 

1 31 

Carcinoma of uterus 

IS 

19 

76 

^ . 

4 

4 

2 

1 3 

Carcinoma of oesophagus 

20 

(3 

65 

3 t 

4 : 

4 

1 •> 

1 U 

Carcinoma of kidney 

IT 

e 

47 

4 1 

5 { 

1 

j 2 

1 J 

Miscellaneous- 

135 

72 ! 

54 

26 1 


3 

i 4 

) 10 

Total - - - 

943 

647 1 

1 69 

126 < 

170 ' 

' 87 

\ 55 1 

1 4J 


more important it wrongly includes a heterogeneous collection of ciscs of other 
diseases (D 4- E) differing from A in their properties These errors of inclusion 
(D 4 E) arc more serious statistically than the errors of omission (B 4 C) 
because they falsify the data in a posiiisc way and to an unknown extent Such 
posUisc filsiftcation will be greatest m those groups of tumours m which the 
ratio D 4 E A (given in the final column of the Table) is large c g m carcinoma 
of the pancreas oesophagus or stomach Tlius m spite of nearly correct totals 
(A 4 D 4 P for tbcsc three tumours the clinical records uncorrccfcd by the 
nccropsj diagnoses would hasc been highly erroneous bases for any further 
analyses of their respective properties On the other hand there were very few 
false positive diagnoses of carcinomas of the oral and neighbouring tissues 
carcinoma of the breast the malignant tumours of Ijmphoid tissue and carcinoma 
of the bladder so that in spite of failure to diagnose a proportion of actual 
cases in some of these groups analyses of the uncorrcctcd clinical records of 
cases so diagnosed would have led to nearly correct results, since little positive 
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falsification was introduced For the whole senes, the ratio D -}-E A was 
144 647, approximately I 4^ , i e for every 4^ specifically correct diagnoses, 
there was one specifically incorrect 

The total D, 87, does not enter into the total of 943 actual cancer cases, since 
It represents false clinical diagnoses of cases already included in group C Thus 
a case of carcinoma of the stomach wrongly diagnosed clinically as carcinoma 
of the p incrcas ’ is placed m group C as an actual case of carcinoma of the stomach 
misdiignosed while the false diagnosis carcinoma of the pancreas”, which 
of course does not represent another actual case of cancer, is recorded m group D 
If the incorrect diagnoses arising out of group Ohad always specified the supposed 
primary site of the tumour, then the total for group D would have been equal 
to thtt of group C Actually, however, total C exceeds total D by 83, because 
there were 83 cases m which the clinician had displayed commendable caution 
in such diagnoses as ‘ abdominal malignancy ”, “ malignancy of uncertain 
origin , disseminated carcinoma intra thoracic tumour ”, etc Had no 
necropsies been performed, these non committal diagnoses would have appeared 
on the death certificates, but they would not have introduced a positive source 
of error into subsequent statistical analyses of the properties of any given kind 
of tumour 

That this senes shows such a high proportion of non committal diagnoses of 
mnligmnl disease- — 83 out of 943 actual cases (9 per cent) — is significant This 
was due partly at least, to the wholesome caution engendered m the clinicians 
bj the \ery knowledge that their diagnostic errors m fatal cancer cases would be 
exposed b> necropsy Hence, instead of yielding to the natural inclination of 
'll! mankind “ to give all things a name”, they more often frankly admitted their 
uncertainties and the inconclusive nature of available evidence Such proper 
and scientific caution certainly does not obtain in the recording of death certificates 
in general general practitioners arc often well content to enter their tentative 
diagnoses without indicating any clement of uncertainty Indeed, practitioners 
whose diagnostic errors are rarely or never exposed by necropsy (and these practi 
tioncrs arc by far the majority) are themselves unaware of the frequency and 
extent of these errors Hence they commit themselves to positive false diagnoses 
much more often than the hospital clinician, whose whole training and close 
association with the pathologist necessarily inculcate greater scientific caution 
Until It becomes a general practice for death certification to include a statement 
of the bases of diagnosis— according to the four grades of precision suggested 
above— and for published vital statistics regarding each kind of tumour to show 
the proportions of the diagnoses of each grade, wc will be unable to assess the 
prob iblc degree of positive error in these statistics A mam intention of the 
present ana^>sis is to show how great these errors are likely to be 

(f) The selected nature of the cases 

The gcncrul question of the selected nature of hospital cases is discussed 
below Here wc arc concerned only with the evidence of such selection m the 
present senes and some of the reasons for it Selection is apparent from the 
relative frequencies of the various kinds of tumours in the series While two 
notorious!) common tumours gastric and intestinal carcinomas head the list, 
two other common ones mammary and uterine carcinomas, arc lower than wt 
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might have expected The reasons for this ari. related largi,jy lo the difTercnccs 
m duration and therapy of the respective diseases The radical surgery of gastro 
intestinal carcinoma had a relatively high immediate post operative mortality, 
and many other inoperable cases were admitted to hospital as surgical or medical 
emergencies {intestinal obstruction severe haemorrhage progressive anaemia 
etc) and proved rapidly fatal On the other hand, the immediate post optralivc 
or post radiational mortality of mammary or uterine cancer was small and 
manv of the recurrent cases were transferred to the Austin Hospital for Chronic 
Diseases for treatment m the later stages Thus many deaths from uterine and 
mammary carcinoma initially treated at the Alfred Hospital did not take place 
m that Hospital The fictitiously low figures for these two tumours m this senes 
was not due to inequality m the numbers of males and females admitted lo hospital 
during the period reviewed the Alfred Hospital contained approximately equal 
numbers of male and female beds 

The high place occupied by gfioma of the brain third on the list was due 
to the Alfred Hospital having had during the period reviewed the most active 
neurosurgical clinic in Victona — indeed in Ausiraln — and to its chief, Mr H C 
Trumble having talen unusually keen interest in the pathological is well as the 
clinical aspects of his cases 

The senes thus shows clearly, what Wtlls also has emphasized, that the relative 
frequencies of various tumours in the clinical and necropsy records of a general 
hospital are not the true relative frequencies but are influenced by manv extraneous 
factors These include differences m rate of progress and m prevailing methods 
of therapy for different kinds of tumours the proximity of a special cancer hospital 
or of other special hospital and the prcbcncc in the general hospital (or, con- 
versely m neighbouring general hospitals) of special clinics or of enthusiastic 
individual specialists Many other selecting factors arc noted where this subject 
»s discussed again more generally below 

(2) Comments on particular tumours in the tabic 
{a) Carcinoma of the stomach 

Of 155 actual cases of this disease the clinicians had succcssfuilv diagnosed 
70 per cent and had failed to diagnose 30 pvr cent The ratio of positive mis 
diagnoses to correct diagnoses of carcinoma of the stomach (D -{- E A) 
was high — more than I 3 A scries of cases showing such high proportions 
both of failures to diagnose and of erroneous inclusion of other diseases would 
clearly be valueless for any detailed anaivsis Yet the total number of death 
certificates which would have been marked carcinoma of the stomach' if no 
necropsies had been pvrformcd (A + D -r F) closely approximates to the true 
number — 149 msti.ad of 155 The tumours responsible for most of the 21 fUsc 
positive diagnoses of group D were carcinomas of the pancreas bilnry tract or 
oesophagus Of the 19 non malignant cases which had been wrongly diagnosed 
as carcinoma of the stomach 10 were cases of chronic peptic ulcer 

(/>) Caren nma of the lar^c miesune 

This has caused decidedly fewer diagnostic errors than carcinoma of the 
stomach Correct clinical diagnosis was attained in SI per cent of cases and 
the ratio of fihe positive to correct diagnoses was less than I to 0 Of the 19 
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fals^ positive diagnoses 11 were cases of neoplastic disease, m 6 cases carcinoma 
of the stomach 

(c) Carcmoma of the biliary tract 

A correct diagnosis was made m less thin one quarter of the cases^^ Of the 36 
failures to diagnose this disease, in 18 the erroneous diagnosis had been “ carcmoma 
» f the pancreus Non necrops> records of biliary carcinoma are clearly valueless 

Si lUStiu lU\ 


{(/} Cni,tiH»ia of the pancreas 

Onlv AHC third of actual cases had been correctly diagnosed , and for every 
coraci ducnosis there were 2 false positive diagnoses Of the 25 false positive 
ci!tij,uo o 18 were cases of carcinoma of the bile ducts or gall bladder If no 
iKtropM.'' had bci,n done the number of deaths certified as due to “carcmoma 
of tile p inert. aii (A -f D -f- E) would have been close to the actual number 
m'iicid of 3'^ but two thirds of the cases so certified would twt have been 
cases ot pancr\.aiic carcinoma Clearly, records of this disease, unconfirmed by 
nccrops) ire statistically useless 

(e-) Canmomas of the cramo cer\tcai passages 

These Ind been correctly diagnosed m 84 per cent of cases and there were no 
false positive diagnoses Two of the 6 failures to diagnose were due to large 
metastases m the cervical lymph glands from small symptomless primary growths 
m the tonsil and pharynx respectively 

(/) Carcmoma of the oesophagus 

Two thirds of actual cases had been diagnosed correctly , the ratio of false 
positive to true diagnoses was I to Four of the 8 false positives were cases 
of carcinoma of the stomach 


(s) Carcinoma of the lung 

Carcinoma of the lung had been correctly diagnosed m only 61 per cent of 
cases and the proportion of false positive to correct diagnoses (D -f- E A) 
was 1 to 5 If no necropsies had been performed, the number of death certificates 
which would have borne the diagnosis ‘ circinoma of the lung would have been 
not more than 52 (A •+• D + E), i e 73 per cent of the actual number indeed 
the number would have been fewer than this because m several cases the clinician, 
relying mainly on radiographic reports would have committed himself to no more 
specific diagnosis than pulmonary neoplasm * or even only ‘ mtra thoracic 
neoplasm All of the 15 misdiagnoses of group C had been due to clinically 
obtrusive secondary growths These were m the brain in 4 cases and the clinical 
diagnoses had been ‘ cerebral tumour ’ m a fifth case (of group B) cerebral 
metastases had led to a clinical diagnosis of ** confusional psychosis ' * 


Simly of in tnlarged ssries of 84 contecutn'e necrapMes on caics of pulmonary carcinoma— the above 71 ca*** 
•nd IJ additional ones-^ave jiis follow ng results Correct clinical diagnoses were recorded in 49 if 58 ^ 
Tumoorwasdiagnovdbuuheprimatynie W9* wrongiydfasnoMdOTuncenain in 19 cases in 17 of these the ma n 
symptom* bwn produced by teeondary growth* wbidiwera in the brain in 5 case* Diagnoses of non neopusw 
d s»*e had been made in 16 case* most of these been diagnosed as pulmonary infection* — tubercuio»is 
*1*^ i i^eumonia bronehieeusi* — t>oci«2c*se*ctrebfal m tasuje* had led to diagnoses of , 

and cereal ab^s rMpeciively Thu* meusutK growth* in the brain had masqueraded a* primary cere&rai 

disease in 7 oases «e in 8 percent ofthe ser es 
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(A) Carcinoma of the breast 

Carcinoma of the breast had been diagnosed correctly in 91 per cent of the 
55 cases, and there was only one case of false positive diagnosis This senes thus 
confirms the general opinion that chmcal diagnoses are of such a degree of relia 
bihtv that they afford a valid basis for most statistical analyses of the properties 
of this disease 

(j) Carcinoma of the uterus 

This had been correctly diagnosed m three quarters of the cases false positive 
diagnoses had been made m the proportion of I to 3 However selecting f ictofs 
already referred to prevented this group from being a true sample of the dibcase, 
and gave a fictitiously high proportion of misdiagnoses Many recurrent cases 
nearly all of proven nature were transferred m their later stages to the Austin 
Hospital for Chrome Diseases while those dying m the Alfred Hospital included 
a disproportionate number of cUmcdlly unproven or unrecognized casts, and also 
of cases dying of post optrauve complications 

0) Carcinoma of the bladder 

Carcinoma of the bladder had been correctly diagnosed in three quarters 
of the cases , and false positive diagnoses were infrequent 

(A) Carcinoma of the prostate 

Carcinoma of the prostate had been correctly diagnosed m four fifths of the 
eases but the proportion of false positive to true diagnoses was high— 1 to 3^ 

{/) Carcinoma of tfe hidnc) 

This had been diagnosed correctly m Itss than one half of the cases and the 
proportion of false positive diagnoses was 1 m 3 

(fn) Gliomas of the bram 

Gliomas of the bram were correctly diagnosed ante mortem m 89 per cent of 
cases This rthtively high degree of accuncy was due to the Hospital possessing 
as already mentioned a highlv efficient neurosurgical clinic and to the surgeon s 
usual practice of obtaining biopsy pieces for histo diagnosis of all bram tumours 
subjected to operation On the other hand the proportion of filsc positive 
diagnoses of * bram tumour (D + E A) was 1 in 6 Of the 12 false positive 
diagnoses 8 were due to metastatic growths m the bram from unsuspected primary 
growths elsewhere 4 ofwhichwcrccarcinoroasof ihclung and the others included 
carcinoma of the thyro’d carcinoma of the kidney and cutaneous melanoma 

(n) Lsmphoid tumours 

Lymphoid tumours—compnsing lymphatic leukaemia lyanphosarcoma 
Hodgkin s disease and rcticulosarcoma— had been diagnosed correctly m two 
thirds of the cases and the number of false positive diagnoses was negligible 
CHic same applied to mscloil kukaemia of which there were 10 actual cases 
all corrccilv diagnosed and one false diagnosis of ‘ leukaemia m a cave of 
unsuspected gastric carcinoma with a Icukacmoid reaction to metastatic deposits 
m bore marrow ) 
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Abouronrthird'of ^rLtual cancer cases tad been misdiagnosed dmically 
In many of the particular groups of tumours the ratio of false P'?'*!'® 
diaenoses « is so great as to invalidate any statistical analyses uhich 
been attempted of the clinical records nncorrccted by the necropsy findings 
This applied to carcinomas of the oesophagus stomach biliary tract 
mnu pTost «e and kidney Failures to diagnose a particular 
purposes slatist, tally less serious than false positive ‘‘■yf “ 

"sere so frequent m some groups as to render the clinical ^0^* 

fal e positive diagnoses) of little value as an mdicatton of the frequency of occu 

alee’ Id the tulnrs m question this applied part, eularly 

Ihe 1 ina b.h iry iract and kidney The tumours subject to fewest 

Here eireinomas of the breast cramo cervical region and intestines E 

„t ih. bnm but m the last named group, the high degree of accuracy 

u IS due to a purely local factor namely the >" f 

clhcnnt neurosurgical unit The diagnost.e difficulties 

recorded m the histones of many of the cerebral ■ A 1)1 

outside such highly specialized clinics the diagnosis of this disease ' 

erroneous The senes of cases of uterine carcinomas vras too snT>'' “ 

selected to permit conclusions to be drawn but when 

the selecting factors it appeared probable that the diagnosis of this disease wa 

what follows I shall try to show to what extent these conclusions are 
'ipphcablc to various kinds of statistical figures and problems 


THE SELECTED NATURE OF HOSPITAL SAMPLES 

As Wells pointed out hospital statistics are bound to be entir^y 
as to the frequency of cancer m different organs This is because hospi 
are subject to varying degrees of selection m many v-ays both recogniz 
unsuspected Some of the obvious selecting factors are the foUov,mg lU 
relative numbers of male and female beds and of adult and children s e 
the particular hospital (2) the presence m the hospital of special cuntes 
for or of individual clinicians particularly interested m, special classes oi 
e g gynaecological neurological radiotherapeutic, etc or, converse y 
presence of such special dimes or clmioians m neighbouring institutions , t 
the availability or otherwise of convalescent hospitals or after care 
which the general hospital passes its more chronic cases (4) the near pre 
of a special cancer hospital or radiotherapcutic centre which will divert iro 
general hospital many cancer cases often of highly selected kinds , (5) the si 
of the hospital determining whether il serves communities predominantly u 

or rural industrial or residential and whether or not it receives a disprc^ortio 

number of patients emplojcd in particular local industries such as » 

mining These and other factors for which it is quite impracticable to 
any quantitative allowances render hospital and other purely local stati 
valueless as a basis for estimation of the relative frequencies of various tumour 
However, m a large city hospital with approximately equal numbers oi oc 
for adult males and females these factors will usually play little part in selec i 5 
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cises Mitlun mo>t of the specific groups of common tumours Thus 100 cases 
each of say, carcinoma of the stomach carcinoma of the lung and ghomi of the 
bram admitted to a general hospital even into special dimes, are IiLdy to constitute 
nearly average samples of those diseases as they occur m the commumt> gcnerall) 
and therefore to be valid material for analysis of the properties of those p irticular 
tumours That they may not be absolutely representative simples hovvevt-r, is 
noted by Hill , patients admitted to hospital arc on the average more 
seriously ill than those not admitted, so that our 100 cases of gastric carcmomi will 
be sicker and therefore less favourable for treatment than 100 non admitted cases 
of the same disease 

Post mortem cases may suffer selection m two special wavs (a) In communities 
in which the law requires that special permission for necropsy shall be obtained in 
each case or m which necropsies are relatively infrequent for any other reason 
clearly there must be much selection of cases In such communities in rulativviy 
few hospitals art more than 20 per cent of the deaths followed by post mortem 
examination and the cases that arc so examined are prcponderitingly the cases that 
offered difficulty m diagnosis during life (Wells ) Of courac under these circum 
stances no accurate estimates of the frequency of diagnostic errors are possible 
(As I have already been careful to point out this defect did not apply to my own 
senes already analysed m which necropsies were done on 58 per cent of all fatnl 
cases and very ftw fatal cancer cases escaped necropsy ) (b) A less obvious but 
sometimes important kind of selection of necropsy cases depends on dilTcrcnccs of 
duration modes of therapy and surgical risks m difiercnl cl isscs of tumours Wc 
had instances of this in mammary and uterine carcinoma m the above senes the 
transfu of many recurrent cases of both diseases m their later stages to a special 
chronic hospital not only diminished the number coming to nccrop%y at the Alfred 
Hospital but in tliv case of utermt carcinoma led to some diniri.nti uion of cases 
according to the therapeutic results Many groups of tumours arc liable to such 
diffcrcnimton as regards cases coming to necropsy Necropsies irc likclv to be 
obtained on cases dying m Urge general hospiiiK with idcquatc pathological 
dcpirimcms ic on cases which succumb during radical surgjcil or other 
therapeutic procedures or those which have been retained m hospital because of 
metastatic or other special complications or because of diagnostic difficulties 
Necropsies arc less likely to be obtained on cases of non-complicatcd recurrent 
disease of proven nature and of long duration manv of w hich m their later st igcs 
arc transferred from the genen! hospital to other insiiiuiions or arc returned to 
their homes Such difTcrcnliation of necropsy cases will obtain most for diseases 
like uterine, mammary and skm cancer in whivh diagnosis is usually straight 
forw ard ind m w htch \ igoroub potcniuHy curative surgical or radiational tre itmcnl 
IS often undertaken m the early stages It will obtain least for many kinds of 
interna! cinccr such as gastric biliary pancreatic or pulmonary carcinomas which 
cause greater diagnostic difficulties arc often speedily fatal, and arc often not 
amenable to surgical or radiational attack Hence \ consecutive unseketed series of 
general necropsies on cases of any of these usually hopeless visceral tumours is 
likely to be a fur average sample 

flic mfrequenvy of post mortem examination m modern cn ihrcd communities 
IS hmcntablc It ts self-evident that for statistical and research purposes fir 
greiicr numbers of necropsies should be performed At present m most Enefish 
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fo? both the progress of pathological knowledge and the elevatton of 
of medml practice than the enactment of legislation permitting 
reauirme--thc medical practitioner to obtain a competent necropsy (at 
expensef in every case of uncertain diagnosis, before signing the death 
Were this to become a general practice, the sentimental *5!"“ t 

10 necropsy (not really very strong even now) would soon disappear , “ 

doctors would welcome the opportunity of solving their f '^Snost® perpler' . 
observing the results of their treatment and learning from their 
logical science would receive a great impetus and y^wLTds S 

statistics would become possible ‘We cannot have really reliable mtii 

they ire furnished by a large community m which for a period of ^ ® 

ail deaths are followed by postmortem examinations, and as yet '"ere « 
community that has reached anything like this degree of enlightenment (Weiisj 


HOW RELIABLE ARE CANCER MORTALITY STATISTICS 7 

Mortality figures are based on the diagnoses {and misdiagnoses) "" 

death certificates These diagnoses vary widely m their reliability— from 
made from microscopically verified necropsies to mere guesses made unacr 
worst conditions of remote or busy general practices Diagnoses of , 
grades of reliability certainly outnumber those of the higher Hence, “ “ J' 
insisted on until death certificates are made to specify the bap ount 

thereby permitting them to be classified into grades of reliability, I"® , 

of error m mortality figures must remain unknown Under present re®' 
of death registration, we do not know and cannot find out how great 'a® 
m the vital statistics may be We are sure that there is some ftrrof > 


It probably 


IS large but no one knows how large it js A pathologist who does neCT p 
in many cases that have not been under the best hospital observation is n 3 
to bche\e that the error is very large, and that conclusions of real value cann 
be reached from the study of general mortality records (Wells) 

My studies outlined above not only endorse this opinion but permit 
conclusions regarding some of the mam classes of tumours These sho%\ ^ l 
reliance can be placed on the mortality figures for carcinomas of the stem 
oesophagus pancreas biliary tract and lung and that those for caremoma 
the kidney and of the prostnte are of doubtful value The mortality figure 
carcinoma of the breast and of the facio cervical cavities are reliable , those 
carcinomas of the intestine of the uterus and of the bladder, and for the , 
of lymphoid tissue arc less accurate but arc probably useful for most statis 1 
purposes The general mortality figures for cerebral tumours are almost ^ 

highly erroneous These conclusions applicable to countries with the 
fallacious mortality statistics such as Great Britain Australia USA , 
countries of prewar Western Europe arc still more cogent for many o 
countries ^^lth lower general standards of medical and pathological prac i 
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such as those of the U S S R the Balkans, South and Central America In these 
the mortality figures for all but the most obvious of external tumours, such as 
mammary and oral carcinomas, must be entirely unreliable For most Asiatic 
countries, of course no general mortality statistics exist 

THE AGE STATISTICS OF TUMOURS 
(1) Age distribution and age mctdencc 

In any analysis of the age relationship of a senes of eases of tumour, or of 
any other disease the age distribution and the age incidence of the disease must 
be clearly distinguished Age dtstnbiitton states simply the numbers of eases 
falling in successive age periods in the senes Thus the age distribution of 1 0^ 
proven necropsy eases of carcinoma of all kinds which I have pcrsomlly examined 
was as shown m the horizontal column A of the following table 
Table II 
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4 
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No of eases m each decade - 

0 

1 ■ 

12 

32 
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B 

Percentage of eases in each 
dewde - . - - 

0 1 

1 ^ 

1 

3 


24 

33 

22 3 

1 

1 

C 

Percentage of total population 
in each decade (approx ) 

B 

1 

i6 \ 

1 J6 

1 

1 

li 

t 

t 9 

4 

! I 

D 

j Ratios B C - 

i o| 

1 0 

0 06 ’ 

ots 

10 

22 

37 

56l 

: 4s 


The age distribution shown m columns A and B can be expressed graphically 
as m Fig 1 (a) If a sufficicnily large senes of eases were available and were 
graphed to show the numbers m each year of age a continuous smooth curve 
as m Fig I (n) would be obtained 




Fio ! —(A) iho»-»agc disinbuuon of carcinoma nccfopst« oriablcll (B) ihow-s the smooth 
tdeal cunc of the age dfstrcbotion of a large senes 


Such a graph of igc distribution however takes no account of the age distri 
buiion of the whole population from which the carcinoma cases came In order 
to discover the rclatnc lubihiics of people of dificrcnt ages to carcinoma we 
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Erabr>ologjuil classification of tumours 14-15 
Embrioma 976 

Embryonic tumours 7 15, 169, 740-743 747-752 756-758, 806, 815-819 
925-937 

Enamel organ 308-210 
Encapsulation of tumours 21 22 
Enccphaloid cancer 238 
Enchondroma 670-671 674-676 710 
Enchondrosis 670-671 
Eticlavoma 321 

Endogenous carcinogins, ^1 55 61 232,435 439-440 597 937,970 
Endometriosis 535 
Endometritis 534 

Endothelioma H 184-185 304 321 359,462 530 643, 645-647 686-687 
761 778 

Endothelium meaning of 11 645-646 
Enzymes m tumours 137 143 

Eosinophil leucocytes and eosinophiha »jth tumours 139, 530 771-777 795 

Ependymal spongioblastoma 803 804, 805 

Ependymoblastoma, 802 803 814 

Epcndjmoma 185 803,806 814-815 818 

Ephebogencsis 976 

Epidermis (see Skin) 

Epididymis carcinoma of 579-580 
cysts of 580 

experimental tumour ol 39 
lymphangioma of 579 711 
rhabdomyosarcoma of 751 
secondaiy tumours of 465 
teratoma of 573 943 948 
Epignathi 952-953 
Epiphyses tumours of 678 682 
Epithelial cavities, invaded by tumours 162-163 531 
metastasis by implantation m 186-189 
Epithelioma 269 
Epithelium meaning of 11 
Eponvms inappropriate 774-775 
Epuhs 685-686 745 
Ergot, 841 

Erythraemia 797-799 
Erythroblastoma 797-799 
Erythroblastosis foetalis 794 

Erythrocyfhaemia 797-799 ^ 

Erylhroleukaemia 795 
Erythroplasia 287 290 597 
Ethyl-cholanlhrene 33 
Eustachian tube carcinoma of 300 
invaded by tumours 162 
rhabdomyosarcoma of 741 
Ewing s tumour of bone 686-687 858 865-868 
Exostoses 120 671-674 919 
Expansive growth of tumours 21 22 147,206 
Experience important m histopalhology 2X 

Expenmcntal carcinogenesis 29-65 203 (see also under particular regions, 
animals and carcinogenic agents) 
cumulative effects in 42 
induction period of 30 33-36 42 
precancerous changes in 40-42 

a2j 


843-869 879-S96 


693 696 702 718, 


types of tumours, 
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Dcrmatofibroina 650 

Dermoid cysts 944 {see also Teratomata) 

Desmoid tumour 650-651 
Desmoplasia 136 

Desoxycholic acid 32 33 34 61 435 
Diabetes associated with cancer 197 448 

OF^ 61-16 111-112 184-185 104 24J 244 245 298 301 3M 
359-360 371-376 408-410 437 440-441 443 447-449 462-465 482-4^-> 587 
590-591 610-612 617 627 669-670 702-703 761 776 784-786 840 844 864- 
868 907-909 912 915 
improvements in 85 360 391-392 
Diammo-dinaphthyl 44 46 
Diaphyseal aclasis 671-672 
Dibenzacridinc 32 34 35 
Dibenzanthracene 3 32-44 48 
Dibenicaibaiolc 32 34 39 44 46 
Dibenzfluorene 32 34 
Dibenzypyrenc 34 
Diktyoma 895-896 
Dimethylaminoazobcnzenc 44-46 
Dimethyl benzanthracene 32 33 35 36 
Distosomiasis 434 

Dog experimental tumours m 30 31 46 
Hodgkin s disea^ in 780 

spontaneous tumours in 94-95 117 119 140 211-213 221 226 263 264-265 306 
323 361-362 393 4:0-t2l 432^33 439 445 457 470 510-512 524 548 552 
555 562-564 579 580 586 597 604 612-613 630 634 639 654-655 666 689-690 
713 780-781 796 799-800 820 841 874 
Dopa test 904 911 
Duck transrer of fowl tumour to 100 
Duodenum adenoma of 413 
carcinoma of 412 413 

invaded by gastric carcinoma 157 404 406 
Iciomyomd of 734 
polypi of 412-413 
secondary tumours of 991 
ulcer associated with carcinoma of 413 
Dural sinuses invaded by tumours 683 721 726-727 
Dura mater chloroma of 797 
endothelioma of 718 

secondary tumours of 178 242 245 431 797-799 
Duration of tumours 82-83 
Dusts possibly carcinogenic 54 ?63 
D>schondropla8i3 671 
Dystrophia adiposo-4,enitalis 628 «0 658 


Ear carcinoma of 30 47 55 56 109 
neurilemmoma of 841 
secondary tumours of 464 683 
Ecchondroma 675-677 
Ecchondrosis 918 
Ecchordosis 918-919 
Ehrlich mouse carcinoma 100 
Emboli and embolism from tumours 
abortive 175 178-180 206 
m blood vessels 172-177 430 436 672 732 749 
in lymph vessels 166-171 


fill 
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Kidni.y (coni ) 

carcmoma oT (coni ) 

prognosis of 459 463 
race incidence of 457 
sc\ incidence of 81 457 
sue of 457 
struclurc of 458-462 
« veins invaded bj 158 i59, 459 
carcino sarcorm of 46J 

cnibiyonic tumours of 96 97 IOI 120,925 932 

in m>c!oiTn(osis 788 

Iciomsomaof 453 736 

lipoma of 453 

lymphangioma of 711 

mixed tumours of, 461 756 925-932 

nephroblastoma of 925-932 

osteosarcoma of 689 

rhabdomyosarcoma of 7^6 

sarcoma of 461 689 

sclerosis of preceding tumours 454 457 

secondary tumours of 178 242,303 410 426 430 431 463 477 770 797-799 919 991 
teratoma of 931 
tumour-emboli m 176 
Kidney pelvis, Bninn s nests in 471-472 
calculi in 472 640 

carcinoma of 38 46 81 168 188 189 467-177 
implantation of tumours in 189 
Icucoplakia of 468 471-472 
metaplasia of 471-472 
papilloma of 467-477 
pyelitis of 471-472 
secondtry tumours of 189 
kraurosis 287 290, 549 
Krukenberg s tumour 405 408-409 424 482 
KiiltschitAy cells 414-415 

Lachiyrtnl glands and ducts tumours of 2S6 
Lactic acid anti nrcinogcnic 31 
m tumours 26 144 150 
Langerhan s islands tumours of 440-451 
Lanolin anti-carcinogcnic 31 
Large intestine adenoma of 421-423 
carcinoma of 419-428 

age invidenuc of 81,419 

ana! 427-428 

appendical 426-427 

argcntaflin 424 

causation 421-424 

diagnostic errors in 71 73 423, 425 

frequency of 419 

gastric polypi accompanying 396 

heredity and 421-4^ 

in animals 420 

mflammitjons preceding 423-424 
metaplasia m stroma ot 139 424 
metastasesof 168 421 425-426 
modcofoMgm of 115-116 
multiple 420-423 


CIS] 
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Experimental carcinogenesis (conf ) 
site affecting 31 

E>e (see also Choroid Conjimctna) 
melanoma of 911-913 
melanosis of 914 
secondary tumours of 375 464 
Eyelids adenoma in dog 95 
carcinoma of 95 265-267 
tumours of tarsal glands of 286-287 

Facial cleft carcinoid 273 
Faeces carcinogens in 424 
Fallopian tube carcinoma of 516-521 
chorion epithelioma of, 985 
implantation of tumours in 188 539 
papilloma of 520 
pregnancy of 985-986 
salpingitis 518-520 

secondary tumours of 188 516-517 531 532 539 
spread of tumours through 531 539 
teratoma of 945 
tuberculosis of 516 519-520 
Walthard rests of 490 
Familial tumours (see /fcrerfiiy') 

Fibroadenoma 211-220 
Fibre lipoma 661-663 
Fibroma 647-655 

m animals 95-99 654-655 
of abdominal wall 649 650-651 
ofbone 651-652 
of meninges 725 
of nasal cavity 651-652 
of nerves 649 655 
of ovary 484 496 653 
structure of 647-648 
Fibro-papilloma 211 
Fibrosarcoma 647-655 

experimental 35-36 39 58 
in animals 94-97 654-655 
metastasesof 168 649 655 
ofbone 648-649 651 
of heart 654 
oflung 135 

of lymph glands, 774 777-780 
of muscle 649 
of nerves 649 655 
Field fire carcinoma 275 
Fields of origin of tumours 106-125 204-205 
Filtcrability of tumours 58-60 100-101 195 
Fingers carcinoma of 263 

Fish tumours in 98 604 654 689 756 841 869 915 

Flexner Joblmg rat carcinoma 99 

Fluorescence spectra 31 33 34 

Foetus affected by maternal tumours 906 

Foetus in foetu 976 

Fordyce s disease 276-277 

Fowl experimental tumours in 30 35 47 58-60 

spontaneous 58-60 97 lOO lOI 139 306 361 387 393 433,439 510 634 
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Liver adenoma of 434 

angioma of 96 708 709 713 
carcinoma of 430-437 

age incidence of 430-432 
arising in c>sts il7 435 
bile secreted b> 130 436 
causation of 433-435 
cirrhosis and 124 43£M3I 433-434 
diagnostic difficulties with 431 437 
experimental 39 40-47 
frequeno of 431 

haemochromalosis and 118 124 434 435 
in animab 94 95 96 98 432-433 
metastases of 168 178 183 430-431 436-437 
mode of ongin of 118 436 
multiceninc 436 
parasites and 434 
race incidence of 431 432 434 
sex incidence of 430-432 
structure of 430-431 436 
thoracic duct invaded by 431 
veins invaded by 430 431 435 436 
cholangioma of 436 
cirrhosis of 124 430-431 433-434 
cystic disease cancerous 117 435 
cysticercus tumours of 38 97 
embryonic tumours of 932-935 
extracts of carcinogenic 61 
haemochiomaiosis of 118 124 434 435 
hepatic veins invaded by tumours 158 430 431 436 
hepatoblastoma of 932-93S 
hepatoma of 436 
hyperplasia of 124 
mOammations of 434-435 
metastatic growths favoured m 179 
parasitic disease of 434 
portal embolism from tumours 175 
sarcoma of 58 99 

secondary tumoure of I33-I34 158 178 179 242 244 303 374 409 416 425 440 449 
463 477 488 332 680 727 734-735 770 797-799 S5> 864 913 919 920 923 991 
selective carcinogens for 435 
Lizards tumours of 98 
Lucke s frog tumour 60 9S 
Lungs and bronchi 

adenoma of bronchus 376-382 
adenoma of lung 361 
adenomatosis of long 384 
angioma of 709 713 
anlhracosis of 363 
asbestosisof 363 

bronchitis bronchiectasis 58 361 362-363 365 371 
capillancs traversed by tumour cells 177 
carcinoma of 359-384 

age incidence of 81 360-361 
apical 366 372 
arsenic and 365 
^usation 53-54 362-366 
cells m pleural fluid 180 381 
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Large intestine (cont) 

carcinoma of (cont ) 

polypi accompanying 396 421-423 
prognosis of 425 
sex incidence of 81 419 
site of 419-420 
social class and 88 
structure of 424 
veins invaded by 172 424 
divcrticulosis and diverticulitis of 424 
dysentery of 424 

inflammatory diseases of 423-424 
leiomyosarcoma of 734-735 
papilloma of 421-423 

polypi and polyposis 89 90 115-116 125 421-423 
ulcerative colitis of 423-424 
Larynx carcinoma of 81 88 188 302-303 306 
chondroma of 675 
papilloma of 302-303 
plasmocytoma of 790 
secondary tumours of 464 
Lead in tumour treatment 103 

Leiomyoma (see also under particular regions) 52 94-96 119 245 453 497 530 533 535-536 
729-737 

Leiomyosarcoma 35 37 168 173 729-737 
Lcontiasis ossea 673 
Lepidoma 14 

Leucocytes m tumours 138-139 150 
Leucocjlosis with tumours 139 
Lcucoplakia (see under particular regions) 

Leucosarcoma 761 
Leukaemia aleukaemic 761 

associated with eryihrocythaemia 795 797 
associated with pernicious anaemia 795 
basophil-cel! 794 796 
causation of 781 796 
chloroma with 796-797 
congenital 794 
diagnostic errors in 75 
cosinophil-ccll 794 
exptnmcntal 37 47 781 
in animals 95 97 101 780-7SI 796 
lymphocytic 761 764-771 782 
mitosis m cells in 794-795 
mode of origin of 119 792-794 
monocytic 800 
myelogenous 792-796 
occupational 781 796 
plasma-cell 788 
Lcukanacmia 795 

Light as a caranogcnic agent 55 110 259-260 294 
Lindau s disease 710 
Lion tumours in 420 524 
Lip carcinoma of 89 114 293-295 
salivary tumours of 324 
Lipoma 95 96 98 119 657-663 666 
Liposarcoma 35 58 129 663 666 
Lipomatoid lesions 657-658 
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Ljtigs and bronchi {com ) 

pulmon3r> embolism from tumours 172-175 ^30, 4 j 6 6'’2 732 749 
rhabdomvosarcoma of 755 756 

sccondao tumours of MS !S4 163 I7S IS7-1SS 242 244 303 343 40^ 407 409 
426 430-43J 436 441 h 47-449 463,475 477 4S9 506 532 542 60S 613 677 
6S0 6S3 6S9-690 699, 727 731-733, 749, 770 775-776 S4S S57-85?, 86S 919 
972 991 
siderosis of 363 
silicosis of 363 

squamous metaplasia of 5S 126 

transplantation of tumours b\ tolra bronchial rou'e, 1S7-ISS 302, 315 
tuberculosis and tumours of 362 
L>mph glands and U-mphotd tissue 
barrier function of 169 
caranoma metastascs m 166-172 

diagnostic errors in tumours of 171-172 29^ 301,304 374 390 391,476 550 761 

endothelioma of 172 761 77S 

fibnf>ing sarcoma of 774 777-7S0 7S2 

follicular l>7nphoma of 761 76^-764 782 

histogenesis of 760-761 

histogtnctic kinship of tumours of 761-763 774 7SI-7S2 

Hodgkin s disease of 762, 771-777 780 782 

h>-perplasia of 169 762 

Ijmphoma of 763-764 782 

IjTTiphosareoma of 135 761 764-771 780 782 

melanoma mctastascs in 169 90S 

nomenclature of tumours of 17 760-762 

pnni3r> and sccondao tumours confused I7I-I72 298 331 304 374 390 391 476 590 
761 

primary tumours of 760-782 
age incidence of 765 771 
causation of 781 
classification of 17 762-763 
experimental 37 
Gordon s test with, 777 
histogenesis of 761-763 774 781-782 
mammals 94-97 769-770 780-781 
l>mphoc>ivc leukaemia with 761 764-771 
metastasis of 16S 769-771 773-777 
modeofongin of 119 769-770 775 
nomenclature of 17 760-762 
sts inudence of 765 772 
site of 765-767 772 
structure of 764, 767-769 772-775 
seins invaded b> 769 775-776 
reticulosarcoma of 761 777-780 782 
sj-ncytial sarcoma of 761 777 

secondar> tumours of 166-172 {and sec under particular primary tumours'* 

simulating pnmao tumours, I7I-I72 298 301 304 374 390-391 476 590 761 
Lymphadenotna 771 
Lj-inphangioma 710-713 
Lymphatic leukaemia 761 764-771 
Lymphatics metastasis via 166-172 

retrograde embolism via J70-J71 
spread ot tumours by 153-157 166-172,405 
Lymphoblastoma 761 762, 764 76S 771 
Lymphocytes in tumours, I3S 
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Lurgs and bronchi (coni ) 
cxicKvon:'! of (conr 1 

cells in sputum 373 
classification of 367 
complications of 372 

diagnostic errors in 71 74 185 359-360 371-376 617 

duration of 372-373 

experimental 37-38 46 53-54 

frcqiienc> of 359-360 

growth of 371-373 

heredity and 365 

histogenesis 367-371 

Hodgkin > disease simuhting 775-776 

hydrocarbons in causation of 37-38 53-54 363-364 

mammals 3? 95 97 361-362 

in Sthneeberg and Joachimsthal 364 

increase of 359-360 

infections and 362-363 

mclastases of 142 168 178 185 373-376 

minute 371-372 

modu of origin of 369 

oat<e'l«.d 369 

Occupational 363-366 

pneumoconiosis and 363 

pneumonia and 363 

pulmonary artery im-aded by 161 

racial incidence of 361 

radic^actisity and 54 364 

sex incidence of 81 361 

s’dcrosis and 363 

sue of 366 

si« of 371-372 

spread of 372 

Squamous metaplasia m 126 367 
structure of 367-371 
trauma and 365 
tubcrtulosis and 362 

tanaiion of structure in 128 129 367-369 
'ems ms'udcd by 372 
chondroma of 382-384 
fibro-adcnoma of 382-384 
fibrosarcoma of 135 
haunrioma of 382-384 
Hodj,kin s disease of 775-776 
implantation mctastascs in 187-188 3Q1.315 
inlcctio-ts of preceding tumoun 362-363 
mftucnaa preceding tumours of 362 
mtfa aheolar spread of tumours in 136 163 447 44S 478 
I'l'^ded bv rodent ulcer 275 
laikacmu of 793 
hm^fiovircoma of 766 767 
l'm’>h \csvci carcinosis of I<4 409 
mcvjs_ii cakification of 
mixeJ lumojrs of 382 384 
s or 4t7-448 

papil'o-na of 3«2 
r’l'-nocMoma of 790 
P^urrvKo^jostx of 863 
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Mclnnomi (com ) 

of mucous mcmbnncs 910 
of rcwtum 910 
ofskm 899 909 
of 910 
prognosis of 908 912 
nee ind 906 

simulated b> circinofm 129 
simulatmgPitct s dneisc ofskm 288 
'.tructun. ol 907-909 912 
Mtlinosis of meninges tjcandsktn 913-915 
Meninges (see also mafer) 
ingionm of 710 

anchnoid fibroblastoma of 718-727 
dilTusc tumours of 162-163,720-721 
endothelioma of 718 
ghoma of S08 
histogtncsis of 718 
melanoma of 913-'9l5 
melanosis of 913-914 
rntningioma (set Afr>nngi(?»w) 
neuroglia hefcrotopic m 803 
osteoma of 725 
psammoma of 718 724-725 
sarcoma of 186 815 

sctondaiy tumours of 185-186 375 410,449-450 815-816 820 824-826 883-884 892 
tissut culture of 149 
Meningioma 718-727 

age mtidtncc of, 719 
angiomatoid 703 725 
associated with angioma, 720 
associated with neurofibromatosis 719-720, 835 
basal cranial 638 719 
bram inuded by 726 
causation of 720 
diffuse 720-721 
frequency of 718-719 
histogenesis of 718 
hyperostosis with 721-722 
invasive growth of 726-727 
metastasis of 727 
mode of origin of 119 721 
multiple 719 
ossitied 725 
sarcomatous 726 
sex incidence of 719 
site of 719 
structure of 720 726 
tissut culture of 149 
venous sinuses invaded by 721 726-727 
vcntritular 719-720 
Meningiosarcoma 726 
Merkel Ranvier cells 905 

Mesenchyme and Its tumours 17, 149 642-647 667-663 693 703 713, 752-755 757 
Mescnchvmoma 643 713 ' 

Mesentery tumours of 97 71! 852 949 

Mesoncphroma 507-509 

Mesothelioma 11 184-185 321 646 693 699 
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Lymphocytoma 761 764 768 

LymphMpithdiomi W-301 305 355 ei-6B 766 

Lymphogranuloma 771 

Lvfnphofna, 763-764 782 

Lymphowrcoma 135 761 764-771 780 782 

Lymph stasis and oncer 194 

Macroglossta neiirofibromatous 835 
Macrophages in tumours 139 448 
Madelung s disease 657 

Malformations distinguished from tumours 6-8 940-^1 
Malignancy changes gradual 41-42 

distinguished from benign 12-13 19-28 202-203 644 
meaning of 12 
Mamma (see Breast) 

Mammals tumours in 94-97 (and see under particular species) 

Mandible (see Jaws and J9e«fa/ tissues) 

Marjohn s ulcer 260 

Maxilla (see Joivs and Denial tissues) 

Maxillary smus (see Nasal cavit} and sinuses) 

Mechel s diverticulum tumours of 417 418 734 
Mediastinum Hodgkin s disease of nS-776 
neurilemmoma of 828 

neuroblastoma and ganglioneuroma (see Neuroblastoma and Ganglioneuroma) 
sarcoma of 359-360 
teratoma of 943 950-952 
tumours misdiagnosed 339-360 372 
Medullary cancer 238 

Medulloblastoma 185 186 806 815-818 820 852 

Medullo-epithelioma 818-819 

Meibomian glands tumours of 281 

Meissner 8 corpuscles 833 905 

Melanin 899-916 

Melanoblastoma 899 

Melanoma 899-916 

age incidence of 906 
amelanotic 288 907-908 
causation of 905-907 912 
diagnostic errors m 907-909 912 915 
epibulbar 910-911 
experimental 31 
frequency of 905 906 

histogenesis of 904-905 9U-912 915-916 
mammals 94 95 96 98 915 
injury and 906-907 

Emphatic spread of 154 169, 908-909 

maternal mnsferred to foetus 906 

metastases of 169 178 90S-909 912-913 

mode of origin of 114 9(M 

moles preceding 906 

of adrenals 915 

of brain 913-914 

of cervix uteri 910 

of conjunctiva 910 

ofcje 911-913 

of gall bladder 91S 

of meninges 913-915 

of mouth 910 



STATISTICAL STUDY OF TUMOURS 


must compare the percentages of the cases in the successive age periods with the 
percentages of the general population m those same age periods Let us assume— 
as figures given by Crockett (1943) show, the assumption will be nearly correct— 
that m the population from which the foregoing carcinoma cases came the per 
centdge of people in the successive decades were the same as those m England 
and Wales in 1938 which are given approximately in the horizontal column C 
The column D gives the success^ e ratios B C, which express the relative liabilities 
of people of different ages to develop carcinoma It will be seen that the incidence 
of fatal carcinoma rises steeply and continuously into old age (the figures for 
the ninth decade are unreliable because the number of cases is too small) 

As another example of the important distinction between age distribution 
and age incidence of tumours, Lane Claypon s figures regarding carcinoma of 
the breast may be cited Analysis of 4,301 surgical cases (1924) showed the 
following percentages of cases in successive decades 


Table III 


Decade 

3 

4 

! ^ 

1 ^ 

7 1 

1 ^ ^ 

1 ’ 

Percentage of cases 

18 

15 5 

35 5 1 

28 2 

15 I 

33 

06 


But a cur\e of the mortality rates for mammary cancer per 1,000 of female popula 
tion living m successive age periods (1928) shows a continuous rise from youth 
to old age The same is shown in Table IV 


Table IV 

Age and Breast Cancer U S Registration States 1930 
{FromBogen 1935) 


Ages 

Population 

Deaths from 
breast can«r 

Rates per 

100 000 

Percentages of 
total 

0-14 

1 34180 745 

5 

1 0 01 

0 05 

15-24 1 

21 235 387 

21 

010 

0 20 

25-34 1 

18 017 199 

290 

1 61 

2 68 

35-44 ! 

16 451 562 

I 441 

j 8 76 

13 32 

45-54 

12 487 707 

2 671 

21 42 

24 68 

55-64 

8 086 614 

2935 

1 36 30 

27 10 

65-74 

4 559 756 

2 107 

46 20 

1944 

Over 75 

1 841 550 

1 354 

1 73 60 

12 50 

All ages 

116 950 331 

10 831 

1 9 27 

100 


In mortality statistics, the age incidences of tumours are conveniently expressed, 
as in Table IV in mortality rates per 100000 of persons living m the respective 
age periods But in non mortality statistics, ratios as in Table II must be used 
to assess relative liabilities to particular tumours at various ages 

(2) Modal and mean ages 

The peak of the curve in Fjg 1 shows the modal age (i e the most frequent 
age) of death from carcinoma m the senes considered This is not the same as 
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Mesothelium meaning of 1 1 
Metabolism of tumours 143-145 150 179 
Metacarpals chondroma of 671 674-675 
chondrosarcoma of 676 
myeloma of 786 
secondary tumours of, 463 

Metallic impregnation slams 137-138 760-761 804-805 853 856 857 859 881 
Metaplasia bonv in non neoplastic tissues 642 754 896 

bony m tumour stroma lOI 139 218 336 381 424 SiO 589 621 629 729 749 

bony in tumour tissue 102 126 212-213 216 218 220 612-613 688 725 

cattilagmous m tumour sttoma 101 139 218 336 538 561 612-613 749 

cartilaginous m tumour tissue 58 102 126 211-213 216 688 

epidermal m cervix and vagina 910 

mesenchymal tissues prone to 642-644 668 754 755 

mucoid in epithelial tumours 126 238-239 240 275 283 

muscle produced by 543-544 754-755 

squamous m epithelial tumours 126 127 239 241 329 330 352-353 35$ 367 404 424 
440 488 537-538 578 587 601 606 
squamous in non nedplastic epilhelia 45 58 284 446 587-588 
Meta tasis metastases 21 24 166-189 206 (see also under particular primafv tumours) 
by blood stream 172-180 
by cerebrospinal fluid 185-186 
by coelomic spaces 180-185 
by implantation on epithelial surfaces 186-189 
bv lymph stream If6-J72 
delayed 244 407 462 680 912-913 972 
distribution determined by properties of tissues 178-180 206 
experimental study of lOO-lOl 769-770 

in adrenals 178 242 297 303 342 368 374 410 426 449 463 477 677 991 
in bladder 303 

m bones 136-137 156 178 242 244 303 375 409-110 426 430-431 437 449 463 
477 532 540 590-594 6U-612 677 680 687. 770 857-860 864-868 893 
912 932 

in brain 136 178 242 244-245 303 368 370 371 374-375 390 410 430 449 463-464 
477 680 776-77? 908-909 991 

m breast 343 410 f 

m choroid 464 

in dura mater 178 242 245 19‘}~799 
in ear 464 

m eye, 375 464 , 

in gall bladder 178 303 376 430 

m heart 178 242 303 342 376 410 461 463 477 677 770 909 919 991 
m hydrocele 185 375 

in intestine 178 242 245 303 375 430 770 785 908 991 
m ms 464 


in jaws 463 

in kidneys 178 242 303 374 410 426 463 477 770 797-799 919 991 
m larynx 464 

miner 1 58 178 242 244 303 374 409 416 425 436 440 449 463 477 JRft 

532 680 727 734-735 770 797-799 855 8M 913 919 920 923 991 
in lungs 148 163 178 242 244 303 343 405 409 426 436 440 447-449 463 477 480 
Ss Si 689-690 699 727 731-733 770 775 857-858 


m lymph glands 166-172 242-243 271 303 373-374 
in mcmngfcS 185-186 375 410 627 820 824-826 
m mcncarpals 463 
in mouth 142 375-376 464 
m museks 178 303 


425 610-611 
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Mchstisis mctisnscs {c<?nO 

in ovaries I7S 242 376 405 403-409 425 532 539 912, 991 
m pincrcas 178 242 303 376 463 991 
m penis 465 

in pericardium 161 183 185 242 372 374 
in ptnioncum I61 ISO 185,242 374 408,485-486, 972 
in phalanges 463 
in piJuinry gland 376 991 
in placcnn 410 909 

inpfcun 161 180-185 242 374,619-620 
in prosnsc 376 

m sXin 178 240 241 375 410 449 A60 461 ^06 , 677 680, 770 912 919 
in spermatic cord 465 

m spleen 178 242 245 303 342 343 376 618,797-799 865 919 991 
in stomach 178 303 430 785 991 
in testis 376 909 

in thyroid 159 1?6 242 245,303 369 376 410 430 449 463 464 477 919 991 
m longue 375 
in uterine myomas 245 731 
m uterus 242 

m vagina 176 465, 532 540, 990-991 
mviiKa 176 465 540 990 991 
localization of 178-180 
manipulation alTccttng 100 
mitosis m 179 
superimposed cycles of 174 
surgical procedures jITectmg lOO 
tissues as soils for 178-180 
transcoelomic 180 185 
vital staining afTccting 101 
Metatarsals myeloma of 786 
Methy!<ho!anthronc 32-44 55 
Micro dissection of tumour cells 149 
Middk*car carcinoma of 300 
rhabdomyosarcoma of 741 
Milvulicz s syndrome 344 
Milk factor m breast cancer 51-52 226 
Milk stasis in breast cancer 50-51, 227-228 233-234 
Mimicrv m tumouns 129-130 205 

Mitosis in tumours 2 2l 23 127 132-135, J79 181, 197 251-253 370 4^8 794-795 887 
Mixed tumours 2 101 139 141 
of breast 218 755 
of kidney 461 756 925-932 
of liver 756 932-935 
of lung 382-384 
of salivary glands 320-341 
of thyroid 612-614 690 
of uterus 542-544 752 755 
transplantation of I0I-102 
Molluscs tumours of 99 
Mongolian spot 910 
Monilta m tumours 447-448 
Monitor tumours of 98 
Monkey {see Primates) 

Monocytic leukaemia, 800 
Motility of tumour cells 149 

Mouse experimental tumours in 30-57,492 510 527 587 

spontaneous tumours in 97 99 100 101, 226 267 318 361 393 420 445 457 524 689 
[26j 
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Mouse (conJ ) 

spontaneous tumours m {cont ) 

769-770 780-781 796 820 826 973 . , s 

Moulh carcinoimor 71 74 SI 82 87-89 94-98 295-304 (5« also under particuto regions) 
lciom>onia of 733 
melanoma of 910 
plasmocyioma of 790 

MiKO,SS™n3°oS-240 329-333^?* 353 367-370 388 403-405 424 440 447-448 
474 487 541 587 
Mucoid metaplasia (see Metaplasia) 

Mule tumours m 387 

Mule spinner s cancer 29 258 259 598-599 

Multiccntfic origin of tumours 1 10-120 (and see under particular tumours) 

Muscle (Noluniary) angioma of 705-706 
fibrosarcoma of 649 
hciCTOtopic 757 
in hepatoblastoma 756 933 
in nephroblastoma 756 930-931 
invaded by tumours 153 
lipoma of 662-663 
liposarcoma of 664 
mctaplastic formation of 754-7SS 
ottcogeme and cartilaginous tumours of 688 
regeneration of 745-747 
rhabdomyosarcoma of 740-743 756 
secondary tumours of 178 179 303 
Mussel tumours of 99 
Mustard gas 43 
Myasthenia gravis 621-622 
Mjcosis fungoidcs 762 770 782 
Myelogenous leukaemia 792-796 
Myeloma (myeloid sarcoma myeloid tumour) 680 693 696 
Myxlomaiosts 784-789 
Myoblastoma 742-747 
Mycxpithclium 283 

Myoma (sec iewmioffia ftJiabihmyama) 

Myxofibro-adcnoma 216 

Myxoma and myxosarcoma 98 100 653-655 664-665 


Naesi acamhotic 268 
blue 910 
hairy 910 

rigmcntcd 899 904 914 
sebaceous 28 1 
vascular 700 715 
Naphlhybminc 39 46 47 
Napoleon Honapanc s necropsy 401 
Nasal cavity and sinuses 

adamantinoma of 353-357 
adenoma of 3*6 
carcinoma of 96 126 349-358 
ch<>ndn>s3rcoma of 688 690 
cpithchal tumours of 349 358 
fibroma of 651 652 635 
rficma of 808 

jn'lamnutHStis of preceding tumours 357 
lympho-cpitheliomaor 335 
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Neuroglia (cont ) 

tumours of (see dtorttata) 

Neuroma &46 

Neutrorhil Icuwcjtcs m tumours 13S~139 
Nickel as carcinogen 357-3^'^ 365 
Nicotine 47 872 

Nipple Facet s disease of 136 247-253 
Nomenclature of tumours, 9 18 205 321 643 
Notochord dcselopmcnt of 918-919 
tumours of 918-923 
Nuclei of tumour celts 41 131-135 
Nuckic acid in tumours 132 
Nucleoli of tumour cells 41 132 
Nutntion affected b> tumours 25-27 144-14^ 204 310 


axupation m relation to tumours 29 46 87 258-263 294 3^7 464-466 <98 ^99 67't 
Oculomotor ners-e tumours of 829 839 
Odontoblasts 309-310 
Odontomes, 310 317-318 

Ocstrogens affecting growth of tumours 103 142 244-246 «t9-<90 
m causation of tumours 4S-53 630 
produced bv tumours 131 491 497-<00 <03 643 634 
Ocstrous cjulc and breast tumours, <0 
f^sophagus, adenorna of 387 
angioma of 713 

earcinomaor 71 74 8| 82 94 16s 178 387-490 
ejsu of 337 
diserticula of 3S8 
fciomsoma of 733 
leucoplakia of 383 
papilloma of 3S7 
rhabdom)o$arcoma of 755 
Oilancer 29 34 2<8 2<9 598-599 
Oleic acid co-carcinogcnic 31 
Oiigo-astroc>toma 803 813 
Oligodendrocytes 803 813 814 
Oligodendroglioma 186 <03 805 813 Sl4 819 820 
Oilier s disease 671 710 
Omentum, ancioma of 709 
Onkocjtoma 34S 
^phoroma folhculaie 4S9 
Opisihorcis 434 
Optic nersT angioma of 710 


ganglioneuroma of 869 
glioma of 807 
meningioma of 719 
neurofibromatosis of 835 
retinoblastoma insadinc 891-892 
O^ntiation of tumours 22 126 

‘“flours (sec Tuf7K>urs pfongin) 

^itotion meiaplasti^ (see \/«a;'Awici) 
vsieuis, deformans 589 <91 640 642 679 
fibrosa 646-647 
radium 678 

weo-arthropathy 361 372 421 
^teoblasts properties of 663 ^ 

Wcoebstoma 640-686 ' 

Osteoclasts properties of 66S , 
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03tec7nu 98 672-674 

OsicomvvS Jis carcinoma of s»nusei 261 27J 

Osteophytes wjih secondary tumours of bone J37 

Os!cop)jsu 136-137 244 58S 559 591 592 

OstutsarcomA (Ostcogcnjc sarcoma) 37 56-57 95-9^ 102 137, 168 218 220 669 677-683 
688 690 

Ovary adwjo fibroma of 485 

adrenal tumours of 503 507 
arrhcnoblasloma of 500-504 SIO 
ascjtes svith tumours of 485-486 
Brenner tumours of 489-491 510 
cart/noma of 4S7-489 

age inctdeokc of 81 487 
in animals 94-98 510-513 
•nctasiasM of 488-489 
in bones 489 
in Fallopian tube, 516-517 
m liver 178 488 489 
m Jungs 178 489 
»n lymph glands 166 168 488 
in uterus 188 
social class and 88 
squamous metaplasia in 488 
structure of 166 487-488 
veins invaded by 489 
chonon-eptihclioma of 985 991 
classiFitation of tumours of 483 
cystadtnocare/noma of 487 
cysiadcnoma of pseudomucinous 486-487 510 
serous 483-486 510 
demioid cysts of 944-947 
dysgerminoma of 504-<06 510 
epithelial tumours of 481-513 
fibroma of 484 496 653 
fibro-papjllary tumours of 483-486 
follicles structure of 481 482 
follicular adenoma of 494 

granulosa-cclt tumours of 95 491-500 503 510-SI3 
g/nandroblastonu of 502-503 ^10 
histofccncsis of tissues of 481 509 
histogenesis of tumours of 481-482 509-510 
hormonal disturbances with tumours of 491 492 497-504 510 
hypernephroma of 507 
Krukenberg tumour of 405 403-409 425 482 
luteal cysts ol 991 

luteal-ccll tumours of 491 496 498 507 

mesonephroma of 507-509 

of phalangcr 482 

oophoroma follicularc of 489 

papillary tumours of 116 166 483-487 5/0-513 

psammo-carcinoma of 166 487 

secondary tumours of 178 242 376 405 408-403 42^ 430 482-483 507 S3! 532 539 
912 991 

secondary tumours miitaken for priman'^ ones 408-409 425 482-483 985 

^minoma of 504 

structure of 481-482 

teratoma of 486 506 943-947 972 

theca cell tumours of 491-500 
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Ovary (com) 

lumours of in animals 94--98 510-513 
Oviduct tumours of m birds 97 lOl 
Oyster tumours of 99 

Pacinian torpuscles in teratomas 958 
Paget s disease of bone 589 591 WO 641 679 
Paget s disease of nipple 136 247-2S3 
Paget s disease of sWin 110 287 290 597 
Palate carcinoma of 298-299 
gtioma of SOS 
osteosarcoma of 6S9 
thabdomsQsarcoma of 740-741 
salnary tumours of 320 324 
teratoma of 953 
Pancreas 

circinoma of 443-451 

age incidence of 81 443-444 
argentaflln 417 447 451 
causation of 446 
dStic 447 710 
diabetes v-nh 448 

diagnostic errors in 71 74 441 443 447-449 
frequency of 443 
in animals 94 95 96 99 445 
metastases of 168 178 448-450 
modeofongm 118-119 446 
multiple 444 446 
sex incidence of 81, 444 
Site of 444 
structure of 446-448 
Ncms invaded by 449 
evstadenoma of 443 444 
epithelial tumours of 443-451 
experimental tumours of 46 
hctcrotopic 396-397 446 
islct-cell tumours of 450-451 
lymphangioma of 711 

secondary tumours of 178 242 303 376 430 463 785 991 
squamous metaplasia m ]26 446 
Papilloma (see under particular organs) 

Paradental residues 309-311 
Paradoxical embolism 177 
Paraganglioma 872 875 
Parimoccia affected by carcinogens 43 
Paraxifcs m rtUtion to tumours 37-60 tP3 (sev abt> S'/m/v) 
faraihxroid gbnds adenoma of, 6)6-641 
cark,inoma of 639 640 
functionally related to pituitary gland 639 
fiypcrplasn of 636 639 
tumours of 636-641 
Parotid gland (see Sahwr^ glanJi) 
rarmarium tumours and cysts of 482 <07 
Parthenogenesis 976 
Pcau d orange 240 
PcUjs ofXidncy (see Kn/oct pcJtU) 

^mx carcinoma of 83 596-393 

in animals 96 265-266 597 
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awTratiyifig ovarian tumours 497 
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causation of 730 731 

experimental 52 730 

fat cells m 729'730 

mammals 96 

invadvd by carcinoma 530 53» a* 
malignant 731-733 
mode of origin of 119 729 
ossification m 729 
secondary tumours m 245 731 
structure of 729-730 
leiomyosarcorru of 173 731-733 
lipoma of 729 
melanoma of 910 

mixed tumours of 139 542-544 752-755 
neuroglial heterotopia m 753-754 
papilloma of j22 535 
pyometra with carcinoma of 530 
rhabdomyosarcorna of 152-755 
sarcoma of 530 538 542 
secondary tumours of 242 245 


Vagina carcinoma of 88 547-548 

embryonic sarcomas of 747-749 
epidermal metaplasia in 910 
melanoma of 910 
rhabdomyosarcoma of 747-749 

se ondary tumours of 176 241 465 532 S40 548 990 991 
Varicose ulcer carcinoma of 110 111 260 
melanoma uf 907 

Vertis invaded by tumours 152 157-160 170 172 293 303 343 372 389 430 431 435 436 
449 459 5 j 2 533 541 578 603 604 611 612-613 622 632 640 672 677 683 721, 
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tumours of 737 
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the average or mean age but m most Komogcncous groups of tumours the mean 
and modal ages do not differ by more than 3 or 4 years 

Different kinds of tumours of course differ very greatly m their age incidence 
and even different kinds of carcinomas show decidedly different mean ages Thus 
m the senes of Table H, the mean ages at death of particular groups ^vcreasfol!o\ss 


TABLt V 


Carcinomas 

|^.r- 

No of cases 

j- 

Total j 

Mean ages 
[ in years 

Lung- 

- 

- 

- , 70 

14 1 

84 I 

554 

Cervix uten 


- 

1 — 

37 , 

37 

562 

Ovary - 

- 

- 

- 1 — 

IS 1 

18 

1 S6 7 

kidney 

- 

- 

23 

4 i 

27 1 

577 

Breast 

- 

- 

— 

92 1 

92 1 

SS 1 

Renal pelvis and ureter 

7 

t } 

8 

601 

Large inicsimo 

- 

- 

U4 

76 I 

190 

605 

Corpus uten 

- 

- 

_ . — 

12 1 

12 1 

6! 1 

Larynx 

- 

- 

to 

1 1 

It 

62 2 

Stomach - 


- 

157 

70 1 

227 1 

62 3 

Dile duels and gall bladder - 

25 

33 1 

!S 1 

63 6 

Buccal cavity and pharvnx 

61 

14 t 

75 

63 9 

Bladder 


- 

, 27 

10 1 

3? , 

M3 

Pancreas - 


- 

28 

14 t 

42 1 

M8 

Oesophigus 

- 

- 

32 

3 1 

35 1 

66 7 

Prostate - 

- 

- 

40 


40 t 

71 8 

Sundry 

- 

- - 

' 41 

“ 1 

67 1 

63 5 

Totals 

- 

- - 

635 

425 j 

1 060 1 

620 

The order of the tumours m Table V is closely similar to that of most other 


reported senes of fatal circmomas though the actual mean ages for particular 
tumours differ from senes to senes according to the age composition of the 
respective communities Carcinomas of the lung cervix ovary kidney and breast 
occur at and kill at mean ages decidedly kss th m Ih'ii of caremoma m general , 
while carcinomas of the bladder, pancreas oesophagus and particularly of the 
prostate occur and kill at average ages later than the general mean A similar 
order of tumours obtains also m many reported senes of non fatal clinical eases 
the recorded ages of which arc those of onset of symptoms or of diagnosis Thus the 
large senes of New \oTk eases reported by Pack and Lc Icvrc shows the 
mean ages of rcml cervical uterine, mammary and pulmonary caremomas to be 
decidedly less than, and the mean ages of oesophageal cervical and prostatic 
carcinomas to be decidedly greater than the average of all carcinoma eases 
In Pack s and Lc Fevre s senes however the mean ages throughout arc several 
years less than m those of Table V partly breausc of the younger mean ace of 
their population partly because of the dilTcrcncc between clinically recorded 
ages and ages at death This fast matter requires further discussion 
r 
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(3) Ages of onset, of diagnosis and of death duration of tumours 

The of onset of most mtcrml tumours cinnoi be determined Not only 
are the first symptoms of many tumours insidious in onset, but the tumours arc 
often already of long duration when the first symptoms appear Indeed, it is 
far from unusual for primary growths to remain symptomlcss throughout their 
course producing their first signs by their metastascs or being discovered uncx 
pectedly at necropsy The tumours most prone to do this include many carcinomas 
of the lung kidney and stomach but all main classes of internal carcinomas afford 
similar instances Although teratomas clearly take origin m early embryonic 
or foetal life, their clinical appearance is usually deferred for varying periods 
from childhood to old age, or they may be discovered only incidentally at necropsy 
So also neuroblastomas and ganglioneuromas, nephroblastomas and other 
embryonic tumours, though arising in early developmental life, may not become 
clinically apparent until later childhood or adolescence Many internal benign 
tumours, eg uterine myomas, remain symptomlcss and unsuspected for long 
periods Clearly for all such tumours as the foregoing, the real mean ages of 
onset of the neoplastic changes cannot be deduced even approximately from the 
ages of symptomatic onset The ages of onset of externally visible or palpable 
growths, or of those whose position is such that they usually occasion early 
symptoms, can be more accurately assessed This applies to most carcinomas 
of the skin, breast buccal cavity, oesophagus pylorus bile ducts and uterus 
and to many intracranial tumours But plentiful exceptions occur even carci 
nomas of the breast arc often quite large and clcirly of considerable age when 
they are first noticed 

Age at diagnosis, or at admission to hospital which is given m many clinical 
series of cases clearly lacks precision It depends arbitrarily on the very variable 
lag period between onset of first symptoms and the patient s seeking medical 
aid on the diagnostic difficulties of the ease and on the cfficicncv of the clinicians 
concerned And as we have seen earlier m this Chapter m many classes of 
internal tumours many misdiagnoses arc made by the most competent clinicians 

Age at death — the age recorded in necropsy and mortality statistics, is precise 
and definite But in the latter, of course the value of the age records as of all 
other recorded details is limited by the degree of diagnostic error m the class 
of tumours considered, especially by the proportion of positive misdiagnoses 
erroneously included in that class The ages it death of necropsy eases of prov cn 
nature are then the only absolutely definite and reliable age records in cancer 

The natural duration of tumours k for reasons already given often impossible to 
assess Greenwood estimated the mean symptomatic durations m months 
ot untreated carcinoma cases to be— for the breast 38 3 rectum 26 7, uterus 20 9 
stomach 16 8 tongue and mouth 16 5, and oesophagus 12 0 But he was careful 
precise times of onset of cancerous changes were unknown 
and that the probable order of reliability of the dates of symptomatic onset m 
tms respect was— tongue, breast uterus, rectum, oesophagus, stomach The 
e ec o treatment on duration, and therefore on final mean age, was exemplified 
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mortility statistics, they can be valid only between countries with similar standards 
of practice and registration Most of the countries of Western Europe, of the 
rnghsh speaking parts of the Bntish Empire and USA arc probab!> of nearly 
equal standards so that thcif mortality figures may be broadly comparable 
Clearly, however, no two countries can be exactly comparable m this rcspuct 
and the ways m which their standards diverge and the extent to which they diverge 
arc unknown Bashford long ago doubled the rclnbihiy of comparisons of the 
mortality figures of even the European countries and Hill in 1939 described 
comparisons of the mortality figures of different countries as “ fundamentally of 
a dubious character ” Between countries of w idely dificrcnt standards of medical 
practiue and registration comparisons of tumour incidence as recorded in 
mortalit) figures must be quite unreliable, except perhaps as regards the most 
obvious kinds of external growths such as mammary and oral carcinomas For 
this reason comparisons between the countries just mentioned, on the one hand, 
and those of Eastern Europe, the U S S R , Asia and S America, on the other, 
must be viewed with great caution 

As regards (b), we have seen that m modem civilized communities more than 
halt of the cancer deaths occur at ages over 60 and more than a quarter of them 
at ages over 70 Clearly then communities differing only moderately in age 
distribution, especially as regards the proportion of persons m the later decades 
will differ very decidedly m tumour incidence Young recently cstiblishcd 
communities, with relatively few old people will suffer from far less cancer than 
an old settled community with a high proportion of old people Native communi 
tics With relatively low mean expectation of life, such as most of those of Asia, 
Africa and the Pacific will have relatively low cancer incidence No valid com 
parisons of tumour incidence between different races, nations or other aggregates 
of people can be made unless their r«,:»pcctivc age compositions arc known These 
are known for most civilized communities of European origin, but not for the 
native communities referred to 

It IS necessary to refer here to a hoary fallacy which though repeatedly exposed 
by Bashford, Wells, Cramer and others, is ^till voiced — namely, that * cancer is 
a disease of civilization” or that "cancer is rare m savage races” Since savage 
races have neither mortaUty statistic^ nor age composition statistics, companson 
of the frequency of cancer in them with that m civilized races cannot be made 
Moreover ample pathological and hospital records exist to show that tumours 
of all kinds do occur m all known races that many of the kinds of tumours which 
are commonest with us are also common m native race’*, and that some tumours 
which are relatively infrequent with us ate common in certain native races The 
following recent papers are \ aluablc sources of information regarding tumours in 
natives of India and Ceylon— Nath and Grewal (1935, 1937 and 1939), Khanolkar 
(1945) and Cooray (1944) , of the East Indies— Bonne (1935) , of China— 
Bercovitz (1941) , of the West Indies— Hartz (1940) , of Nigeria— Smith and 
Elmes (1934) of South Africa— Strachan (1934) and of Negroes m America— 
Qumland and Cuff (1940) Other references to particular tumours are given in the 
Chapters of Part II 

Companson of the mortality figures of various countries which possess 
reliable data showa that racial differences of susceptibility to cancer generallv, 
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as follows the expectation of life of a healthy woman 55 years old was 18 87 
\ears, of a woman of 55 with untreated breast cancer 3 25 years, of a woman 
with breast cancer operated on under average conditions 5 74 >cars, and under 
the best conditions (with localized carcinoma and no involvement of lymph 
glands) 12 93 years 

Comment 

Briefly then, ages of symptomatic onset and ages of diagnosis are indefinite 
figures which give only rough indications of the real ages of onset of tumours 
Ages at death are definite figures, but the differences between them and the 
corresponding ages of onset vary greatly according to the natunl durations of 
the tumours, their productivity of s>mptoms and the efficacy of treatment 
These considerations though obvious enough are often overlooked in published 
papers Any statistics dealing with age incidence should make clear what agws 
are referred to, should ensure that these are homogeneous m kind throughout 
the senes and should indicate whether or not treatment may have iffectcd the 
duration of the tumours 

(4) The canter age 

To what c'Ctent cancer is predominantly a disease of the elderly can be seen 
in Tabic 11 This shows that people over 70 years old {5 per cent of the population) 
account for 27 per cent of fatal carcinomas people over 60 (14 per cent of the 
population) for 60 per cent, and people over 50 (38 per cent of the population) 
for 84 per cent i e about four fifths of all fatal carcinomas occur m the oldest 
one third of the community This accords with the Registrar General s figures 
for cancer deaths m England and Wales m 1938 which show that nearlj one half 
of the 68 600 cancer deaths were at ages over 65 years and about two thirds of 
them It ages over 60 jears Wc now know that cancer is mamlv a disease of the 
elderly, not because senile tissues arc predisposed' to cancer, as was once 
supposed but because of (he usually long latent periods elapsing between the 
application of urcmogenic stimuli and the development of tumours Occupational 
md experimental tumours show that these periods often occupy large fractions 
of the life spans of the affected animals The rapidly increasing liability to cancer 
with advancing age is of the utmost importance m comparing the incidence of 
tumours m different races, countnes or communities md m estimating the trends 
of tumour incidence with the passage of time in the same community 


NATIONAL AND RACIAL DIFFERENCES OF TUMOUR INCIDENCL 

In comparing the incidence of tumours m general or of particular kinds of 
tumours m two difTcrcnl peoples two preliminary questions already indicated 
must be asked (a) Arc their respcvtivc statistics comparable in rclnbility*^ and 
(b) Arc ihcir respective populations similar m age composition '' 

As regards (a) wc have already seen that even the best mortalit> statistics 
arc unreliable for most internal cancers and that the degree of unreinbihty 
must vary from community to community according to the standards of medical 
practice Since most comparisons between different countries arc made from ihcir 
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trends in males and females, mentioned m paragraph (b) above over 90 per cent 
of male cancers are internal and difiicult to diagnose while 40 per cent of female 
cancers are accessible and easy to diagnose Duffield and Di Mario concluded 
that much if not all, of the apparent increase in cancer mortality has resulted 
directly from improved diagnostic techniques and the increased opportunities for 
their use ’ 

(d) Efficiency of treatment must also influence, to an unknown extent, the 
apparent trends of cancer mortality Improved surgical and radiational therapy 
must surely have caused some progressive reduction m the proportion of fatal 
cancer cases and to that extent must have masked the real incidence and trend 
ot cancer Suppose that some highly eflicacious method of treatment were to 
be introduced , then it would be possible for the real incidence of cancer to be 
increasing and yet for the mortality rates to show a sharp downward trend 

(e) Efficiency of prophylaxis agamst mfecttxe diseases is important m modifying 
the incidence and trend of neoplastic diseases Decreased deaths from typhoid 
fever pneumonia tuberculosis and other preventable diseases mean a correspond 
mg increase in deaths from “non preventable diseases such as cardiovascular 
and renal disease and cancer From Canadian figures, Mackhn (1932) concluded 
that cancer 1105 increasing, especially in age groups over 60 “Excellent public 
health measures and high cancer rales are inseparable, at least for the present 
Those who point to the low cancer rates existing among primitive peoples, and 
who state that cancer is a disease of modern civilization, neglect to call attention 
to the fact that preventive medicine is itself a triumph of modern civilization’ 

Conclusion 

There is no evidence that the real incidence of cancer as a whole is changing 
save m so far as the age compositions of populations change, or as people are 
prevented from dying of other diseases Hoffman and others who have 
believed that there has been a real and alarming increase of cancer m all civilized 
countries, have underrated the great degree of fallibility m the registered causes of 
death and the degree of improvement effected m these by improved methods of 
diagnosis 

(2) Trends of incidence of particular tumours 

The foregoing discussion of the trend of cancer as a whole has focused attention 
on the various factors which must be weighed m considering the trends of anv 
disease or group of diseases It is doubtful, however, whether the trend of so 
vague a disease as cancer as a whole is worth ascertaining Much more 
important is it to ascertain whether particular kinds of tumours show distinct 
trends Clearly, for reasons already stated it is at present useless to attempt 
to discover the trends of any of the internal cancers the diagnosis of many of 
which is erroneous But of such tumours as carcinomas of the buccal cavity 
skin, breast and uterus there can have been but little improvement in diagnosis 
during recent decades, and comparison of their present mortality rates with those 
of earlier periods is legitimate This shows that in both Great Britain and 
U S A of recent years, there has been a real increase of breast carcinoma, there 
has probably been a real decrease of carcinoma of the uterus, and that there 
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if such exist are slight The age standardized cancer rates of different countries 
are closely similar The rehtwe frequencies with which the various sites are 
afitcled vary from country to countrV clearly because of differences of exposure 
to external carcinogenic stimuli resultmfe from peculiarities of custom, habit 
and occupation 


TRENDS IN TUMOUR INCIDENCE 

It IS pertinent to ask whether m a giNcn community the incidence of cancer ’ 
as a whole or of particular kinds of tumours has altered demonstrably with the 
passage of time Let us clarify the seseral factors involved in ansvscrmg the 
following familiar question 

(1) Is canctr increasing ’ 

(a) The figures usi.d ut the attempt to answer r/us qiiesUon arc usually the 
mortality r itcs as estimated from death certificitcs m successive periods We 
have already seen that these are subject to great error as regards nearly all kinds 
of internal tumours and that the aggregated figures for all kinds of malignant 
disease irrespective of errors of diagnosis of site arc less than the real figures 
Just how great this margin of aggregate error is or to wjnt extent >t may vary 
from period to period with improved methods of diagnosis and registration, 
we do not know 

(b) Altcraitons ui tin. uve compouiion of the comiminii\ during the successive 
periods considered must be known and allowed for If a population is ageing 

I e showing increasing proportions of old people with the passage of lime, then 
clcnrlv cancer will be increasing m it But this increase will be of little 
interest it is only age standardized trends which arc of real significance To 
what extent the agi* st-indardircd figures correct the impression given by the 
crude moriahiy figures is shown in the Registrar General s report for 1932, cited 
bj Cramer In that year the crude figures showed on increase of cancer mortality 
over that of the decennial period I90l 10 of no less than 93 per cent for males 
and 48 per cent for femaks , but correction for the change m agc*compo5ition 
of (he population reduced these figures to 34 per cent and 3 per cent respective!) 

(c) /mpro\einc/Us in diagnosis and registration clearly have an important 
effect on cancer mortality records and iheir apparent trends It is only within 
recent jears that man> radiographic, endoscopic, biochemical and pathological 
methods of diagnosis have been imroduced or perfected and that adventurous 
surgery has explored regions and diseases formerly regarded as bc)ond her bounds 
AH this has greatly improved and is still improving cancer diagnosis but no 
one can assess the exact degree of improvement Manj writers, eg Cramer 
Dublin Duffield and Di Mario Iiavc noted that the increase in age standardized 
cancer death rates during the last few decades has been mainly for cancer of 
internal sites and that there has been rdativclv Inilc increase m rates for accessible 
casilv diagnosed tumours This difTcicncc strongly sugeests that the increased 
rates for internal cancvrs arc largclj due to improved diagnosis As Dufiicld and 
Di Mario pointed out this also explains the difference of the apparent cancer 
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contains much detailed evidence regarding difTcrcnccs of mortality rates from, 
various hnds of cancer according to social cl iss The comparisons ns ere made 
by issitnmg eich occupation to one or other of five descending social classes 
and isscssmg the standardized tnorfality ratio (S M R ) of each kind of cancer 
in each of the five classes The S M R was estimated as a percentage ratio of 
the actual number of deaths m the particular class to the calculated standard 
number for the class estimated from Us known age and sex composition it is a 
meisurc of the relative liability of comparable samples of the classes to the 
pirticulir tumour 

It w is found tint for cancers of the upper alimentary cinal from mouth to 
p>lorus the S M R s for males of the five descending social classes were 63, 80 
97 109 and 129 When married women were grouped according to the social 
clisb of their husbands, they showed a similar class gradient for upper alimcntar> 
cancers. The factors responsible for the class gradient in cancer of the buccal 
cavity oesophigus and stomach, arc therefore almost as effective m the aggregate 
imongsi wives of men engaged m the various occupations forming the social 
classes as amongst men actually engaged in the occupations, and it must be 
concluded that these factors arc connected to a greater degree with the general 
economic circumstances home life or dietaries which arc associated with occupa 
tions than with the occupations themselves 

‘ Other sites which manifest an unmistakable social class gradient amongst 
males, tending to maximal levels amongst the unskilled classes, arc the larynx 
skin scrotum and penis, w hich arc sites exposed to external initants The mortality 
ratio for the larynx ranged from 60 for males of Class 1 to 143 for males of Class V, 
but It IS significant that married women showed no significant social class gradient, 
thus suggesting that the factors responsible for the excess of cancer of this site 
amongst unskilled males are directly associated with occupation For cancer of 
the skin on the other hand married women showed a similar class gradient to 
males, showing that peculiarities of occupation arc by no means the only factors 
concerned ’ 

Uterine cancer showed a class gradient from S M R of 65 for married women 
in Class I to 130 in Class V Uterine cancer m single women, and vulval and 
vaginal cancer also showed a similar, but less pronounced, gradient Cancer of 
the breast diminished from the higher to the lower classes (138 116, 103 84 
and 82) , so did cancer of the ovary (143, 1 16 102 77, 83) For single women, 
the class gradient for breast cancer was much less marked than for married women 

Cancer of the buccal cavity and pharynx showed a pronounced class gradient 
tor males, the lower classes suffering most but a less distinct gradient for females 
Either the type of occupation in itself or certain habits which are greatly 
influenced by social class amongst men but not amongst women must be important 
metors in the production of cancer of the buccal cavity and pharynx in the men 
Cancers of the stomach and oesophagus showed pronounced class gradients in 
both men and women the lower classes suffering most Cancers of the intestine 
and of the bladder showed no significant class differences 

While the social gradients for accessible easily diagnosed tumours such as 
those of the breast, uterus skin, and buccal cavity may be accepted without 
reserve the large degree of error known to be present m the mortality records 
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has probably been little or no change in the incidence of carcinomas of the skm 
or buccal cavity {Cramer Dufiield and Di Mano Bogen) 

OCCUPATION AND CANCER 

The association of parttcul ar kinds of tumours v\ iih certain occupations is some 
limes too obvious to require statistical analysis eg chimneysweeps cancer 
cotton spmner s cancer aniline cancer of the bladder carcinoma of the lung 
in the miners of Schneeberg and Joachimsthal and osteosarcomas in the dial 
painters of New Jersey 

However, apart from immediately obvious occupational associations of this 
kind statistical analysis shows significant occupational differences in the incidence 
of particular tumours or of cancer generally Thus the Registrar General s 
report on cancer deaths in England and Wales for 1930 32 showed general rates 
much higher than the average for furriers glass blowers tin and copper miners 
stevedores curriers leather d ressers etc and rates much lower than the average 
for teachers clergymen retailers telephonists etc Or as an example of occu pa 
tional differences of a particular kind of tumour the mortality rates from cancer 
of the buccal cavity and pharynx were much higher than the average m barmen 
furnacemcn, dock labourers, horse drivers general labourers hotel keepers etc 
and much lower than the average m retailers clergymen, tram drivers railway 
officials agents and brokers teachers bank officials civil servants farmers 
etc Although these differences arc statistically significant the occupational 
factors responsible for them ate uncertain occupations are often difficult to 
classify with precision people change their occupations and as regards tumour 
causation occupation earlier m life is more important thin thil engaged in later 
and recorded on a death certificate 

However, the many occupational differences revealed by analyses such as 
the Registrar General s afford hints of possible carcinogenic factors which arc 
worth further statistical and experimental investigation ft is important to 
emphasize here the great length of the latent period often intervening between 
the ipphcition of the carcinogenic stimulus and the eventual appearance of the 
tumour This makes it useless to look for the causes of human tumours m the 
occupations and habits of affected persons during the parts of their lives imme 
diately preceding the appearance of their tumours The tumour of to day is often 
the consequence of stimuli apphed 10 20 or 40 years ago Our medii^I histones 
and therefore our statistical data of tumour patients are often totally deficient 
in this respect detailed inquiry into the occupations and Inbits of the whole 
of the patient s previous life remote as well is recent is rarely undertaken Here 
IS a great almost virgin field of research exploration of which by competent workers 
with a full knowledge of the problems involved must be undertaken if wc arc to 
siff out of our complex environment the carcinogenic factors which arc yet 
unrecognized And the same applies to the elucidation of the causes of many 
other chronic diseases— blood dyscrasias hepatic degeneration and cirrhoses 
endocrine disorders and chronic renal and aricnaj disease 

SOCIAL CLASS AND CANCER 

The Registrar General s report dealingwith occupational mortality for 1930-32 
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winch shows (he unexpected frequency with wbch multiple cases of cancer may 
occur m families of various sj7ts without there being any hereditary tendency 

Usually, too only one part ot the field is reported in medical literature, for 
notice IS taken of the remarkable instances and no reference made to the cases 
m which no inheritance is apparent ' (Hill') 

One important statistical approach to the question of lamilial or inherited 
susceptibility to cancer of a given organ is to ascertain whether the immediate 
relative:, of victims of the disease show it with greater frequency than the general 
population of comparable ages Detailed studies of this kind, earned out by 
Wassmk m Holland and Waaler m Norway, and summarized by Cramer (]938 
and 1942) and by Blank (1944) appeared to show that carcinoma of the breast, 
uterus and prostate did occur with abnormal family frequency Thus close 
female relatives of victims of breast cancer showed a decidedly higher incidence 
of breast cancer than could be accounted for by chance, but this did not appiv 
to cancer of other organs while the dose female relatives of sufferers from 
ufenne c ircinoma showed an ibnormally high incidence of uterine caremoma 
Carcinoma of the stomach showed a slight familial predisposition , but no pre 
disposition was apparent with carcinomas of the skm or lip Before drawing 
final conclusions from studies of this kind, further careful investigation is needed , 
and It must not be forgotten that near relatives are often exposed to similar 
environments 

Another method of examining the possible influence of heredity m human 
tumours is to ascertain the tumour incidence in identical iwini Great caution 
IS needed, however m collecting and evaluating such information adequate^V 
authenticated cases are few, and instances of the occurrence ot similar tumours 
in twins are much more likely to be reported than instances of non concuttetice 
Failure to appreciate this misled McFarland and Meade into concluding 
that tumors occurring m homologous twins seem alwavs to be similar, sym 
metrical and simultaneous Versluys however, cnticallv examining this 
question, found that the occurrence of a tumour m one twin only was mote 
frequent than concurrent tumours in both twins, md that dissimilar tumours in 
twins were commoner than Similar ones whence he concluded that exogenous 
factors were more important thin genetic factors in the genesis of tumoMrs ift 
twins Weitz also adduced evidence that concordant cancer in identica 
twins IS exceptional Of course, with diseises of known Familial chaiacler, such 
as retinoblastoma, polyposis and xeroderma monozygotic twins vei'y y 
to develop similar simultaneous tumours, but with these specul exceptions, 
the pathology of twins gives little evidence of any strong genetic pTcdisposition 


to cancer , ... 

Kennawiy and Kennaway discussing (a) the total incidence ana t > 


incubation period of particular kinds of cancer in man, point out that more in 
caruinogemc stimuli are required to shorten (b) than to increase (a), an 
particularly is influenced by genetic factors Thus the mean at dea 
chimne^weep s scrotal cancer a disease probably due wholly 
carcinogctS and devoid of any genetic predisposition, is about the sam 
m Ihe altW the 


IS enormously greater than tn most other ootnpatiQtis -- - mentosum. 

which a familml factor ts concerned (familial polyposis, xeroderma p t 
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of gastric, ovarian, and many other visceral tumours, should engender caution 
m accepting the apparent social gradients for these 

SEX AND CANCER 

Apart from the organs of reproduction and the breast many other organs show 
pronounced sex differences of tumour incidence These will be dbcusscd in the 
Chapters of Part II , only a few examples will be given here 

The Registrar General s report 1930 32 contains the following figures 

Table VI 


Deaths 


Sue of carcinoma 








Males 

j females 

Lip- 

_ 



_ 

- 

849 

:o 

Tongue - - - 

- 

- 

- 


- 

3 225 

2J7 

Mouth and tonsil 



- 

- 

- 

I 706 

i43 

PhaTyns - - - 

- 

- 


- 

- 

lOTS 

211 

Stomach - - - 

- 

- 

- 

- 

- 

18 876 

9 243 

Bladder - - - 

- 


- 


_ 

2 668 

675 


The preponderance of males m each of these groups of tumours was esen 
more than shown because the population coniamed an excess of females 

Mortality figures arc too unreliable for assessing the sex rmo of most hinds of 
mternil cancers these arc better estimated from large senes of pro\ecl clinical 
or necropsy cases, such as my scries of Tabic V abosc Since this senes ssas from 
a hospital which contained approximately cquil numbers of male and female 
beds, the ratios shown may be taken is approximate measures of the relative 
liabilities of men and womvn to the diseases m question It will be seen that 
Tables V and VI show roughly similar sex ratios for the tumours listed m both 
Lymphosarcoma leukaemias and Hodgkm s disease also show n pronounced 
preponderance m males (sec Chapter 49) Notice that nearly alt kinds of 
malignant tumours of viscera other than the reproductive arc commoner in 
men than in women \ cl the total number of female deaths from cancer exceeds 
the total number of male dcatlxs m England and Wales m 1938, the Rmalc 
and male deaths from malignant disease were recorded as 35 913 and 32 692 
rcspcctivLly This is because of the much greater frequency of uiermc ind 
mammary cancer than of cancer of the male reproductive organs 

DERCDITV and CANCER 

Tlic tnUcftivncc of a prcdispOMUon to cancer is obvious m eases of familial 
retinoblastoma multiple polyposis of the large intestm'' or xeroderma pig 
mentosum and rarely a family such as ihit described first b> Wirihin 
and liter by H luvcr and Weller shows so miny members in successive 
gt-ncraiions wuh vomc other parlieular kind of cancer that an inherited pre- 
disposition cannot be doubted Most supposed ‘cancer famihij, however 
exemplify onlv the laws of chance Cramer nghilv recalled a table of Bashford s 
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PACK, G T , and LE FEVRE, R G (1930) The age and sex distribution and incidence of 
neoplastic diseases at the Memorial Hospital, New York City J Cancer Res 14 167 (A 
good example of analysis of a hospital senes ) 

Quinland W S and Cuff J R (1940) Arch Path 30 393 

REGISTRAR GENERAL S DEC ENNIAL SUPPLEMENT, ENGLAND AND WALES, 1931 
Parts I and Ila (1936 and 1938) (A valuable example of detailed analysis of mortality 
figures ) 

Registrar General s Statistical Review of England and Wales 1938 and 1940 

Smith E C and Flmes B G T (1934) Ann Trap Med and Parasit 28 461 

Strachan A S (1934) J Path Pact 39 209 

Versluys J J (1934) Z Krcbsforsch 41 239 

Warthin A S (1925) J Cancer Res 9 279 

Weit^ W (1936) Die Vererbunv innerer krankheiten Stuttgart 

WELLS, H G (1927 and 1931) Cancer statistics as they appear to a patholotist J Amer 
Med Assoc 1927 88 399 and 477 and Amer J Cancer 1931 15 1919 (Important 
papers on the fallacies of cancer statistics ) 
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ihe family G'’ of Warthm, and some cases of cancer of the breast) Jead 
to death at a\erage ages much earlier than do the same forms of cancer in the 
general population 

Blank (1944) has given a useful recent review of the genetic aspects of cancer 
and has particularly stressed the pomt with which the present chapter opened 
namely, that cancer is not a unit disease Tumours of difierent sites and types 
differ jn their genetic behaviour’ And again sve must inquire separately 
for each tissue and type of the disease whether any hereditary factors direct 
or indirect are involved m a specific form of the malady 

The available statistical and experimental evidence shows clearly I think 
that while an mhented predisposition to particular kinds of tumours is sometimes 
discernible and is m occasional special instances paramount by far the larger 
number of human cancers is due to caremogente chemical or other stimuli which 
arc probably effective m most adequately exposed individuals whatever their 
genetic inheritance 
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m their proneness to tumours m geneml, and to tumours of specific kinds Con 
sidering only animals of comparable ages, guinea pigs and rabbits develop tumours 
much less frequently than rats or mice pigs and sheep less frequentl) than other 
domesticated animals, and cats less frequently than dogs 


TUMOURS IN MAMMALS 

(1) Primates 

Tumours of primates are of course of special interest for comparison with their 
human counterparts, but very few examples have been reported In Ratcliffe’s 
large series of anunals (1933), primates had the lowest incidence of tumours of 
all mammals This was clearly due m great part to the ages of the animals , 
for the average exhibition period of all the captive primates was very low as 
compared with other mammals, and the few tumour bearing monkeys were all 
elderly The malignant tumours included two adenocarcinomas of the pancreas, 
an epidermoid carcinoma of the cardia of the oesophagus, and a fibrosarcoma 
of the ulna, all m Old World monkeys In 1940 Ratcliffe also reported renal 
adenocarcinomas m four members of one family of rhesus monkeys Engle and 
Stout saw carcinoma of the prostate m an old macaque, and Steiner et al two 
instances of carcinoma of the tongue m monkeys 

(2) Dogs 

Tumours are very common m middle-aged or old dogs, and m structure and 
behaviour many of them closely resemble, while some differ m instructive ways 
from their human counterparts The following tabular summary of 204 canine 
tumours collected by Dr H B Rudduck of Melbourne and studied microscopic 
ally by me, indicates the relative frequency of the growths encountered (Some 
of these were reported in 1938 ) ' 

The figures of Sticker, Murray, Feldman, Antoine et al and others also, show 
the most frequent canine tumours to include fibro adenomas and carcinomas 
of the breast, papillomas and carcinomas of the skin, carcinomas of the oral 
cavity and pharynx, melanomas, testicular tumours, leiomyomas and lympho 
sarcomas Carcinomas of the gastro intestinal tract arc extremely rare , and 
those of the other internal viscera not common, the least uncommon sites being 
thyroid, ovaries bladder and prostate The infrequency of alimentary and 
other visceral tumours in dogs is certainly not wholly attributable to their remaining 
undiscovered Rudduck s and my specimens were from a nearly consecutive 
senes of surgical and necropsy cases, m which deliberate search was made lor 
tumours of aU kinds, yet only one example of gastro intestinal tumour, a carcinoma 
of the cardia, was found As m Antome s senes, no special proneness 
particular breed of dog to any particular tumour was noticed Tumours whic 
were frequently multiple m the affected animals included mammary fibro adenoma 
(5 cases), sebaceous adenomas (2 cases) adrenal cortical adenomas (bilatcra 
m both cases) carcinoma of (he breasts (5 cases) carcinoma of the hver (2 cases; 
papillary carcinomas of the ovaries (bilateral m both cases), melanomas (7 cases;, 
and tumours of the testes (10 cases) 



CHAPTER 6 


TUMOURS IN ANIMALS 

T»e occurrence of particular kinds of tumours m animals \m! 1 be referred to 
m the respective chapters of Part II Here a brief outline of the mam tumours 
occurring spontaneously in different classes of animals is gisen and their trans 
plantation and other experimental methods of studying their properties are 
discussed Much of value for human pathology is >et to be learnt from the 
study of animal neoplasms More use should be made of the pathological material 
passing through the hands of veterinarians breeders and slaughtermen most of 
which is wasted Sticker (1902) was one of the first to attempt a comprehensive 
survey of cancer in domestic animils but his outline contains htlle pathological 
detail Murray s papers (1908) are an important early contribution to the scientific 
study of animal tumours and the monographs of Fox (1923) and of Feldman 
(1932) and the papers of Cramer (1932) and Ratchffc (1933) arc the best gcncril 
accounts 


THC AOC DISTRIBUTION OF ANIMAL TUMOURS 

In assessing the relative frequency of my partitular kind of tumour or of 
tumours in genera! in different species of animals the ages of the animals examined 
arc of prime importance Most spontaneous tumours m animals asm mm occur 
m middle aged or elderly animals Thus in Sticker s senes more than two thirds 
of the horses with carcinoma were over 10 years old and about two thirds of 
the dogs with carcinomas were over 6 years old Of 204 dogs with tumours (of nil 
kinds) examined by Rudduck and myself the ages of 170 were known of these 
147 (86 per cent) were over 6 years of age Of 39 sheep with tumours, examined 
b> Feldman 21 were designated old or aged Mice with spontaneous tumours 
arc usually at least eighteen months or two years old and rats with tumours arc 
usually between 2 or 3 years old The increasing incidence of tumours with 
increasing age m all genera of both mammals and birds is strikingly shown 
m Ratchffc s records 

Clearly then tumours will be found much less frequently in animals which 
arc often slaughtered for food at relatively early ages such as sheep cattle and 
pigs than m domestic pets such as dogs and cats which often survive into old 
age In mice rats guinea pigs and other laboratory ammils which arc often 
under dose observation for long periods such tumours as occur will be found 
relatively frequently h ts impossible to estimate the frequencies of tumours 
m wild animals because their ages arc unknown but Ihit all species arc probably 
susceptible to tumours is shown by the observations of Fox Ratchffc and others 
on neoplasms in captive animals 

However when due allowance has been made for the relative differences 
of the proportions of the normal lifespans attained by the several species of 
domestic and laboratorv animals tt is clear that these species do differ mlrinsieally 
93 
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(3) Cats 

Tumours are decidedly less frequent m cats than in dogs The commonest 
sites are the breast and skin Rudduck. and I studied 8 tumours from cats 2 
adenocarcinomas of the pancreas, and one case each of adenocarcinoma of the 
liver, basal cell carcinoma of the skin, fibrosarcoma of skin, neurogenic sarcoma 
of skin, chondrosarcoma of the humerus, and angiomatosis of the liver 


(4) Horses 

Tumours are more common in horses than in other ungulates of corresponding 
ages The commonest sites of carcinomas arc the skin, penis, vulva, nasal cavity 
and sinuses, conjunctiva, oral cavity and kidney Tumours of the breast are 
relatively infrequent Adenomas of the thyroid, leiomyomas of the alimentary 
canal and lipomas are not uncommon Cutaneous melanomas arc frequent, 
especially of the tail or perineal regions of old grey animals Squamous cell 
carcinoma of the cardia is well known Teratomas of the testis, not 
infrequently multiple and bilateral, are more frequent in the horse than m 
any other species Lymphoid tumours appear to be less common than in other 
mammals Rudduck and I studied the following tumours from 25 horses papil 
lary squamous cell carcinoma of the conjunctiva 13 cases, teratomas of the testes 
5 cases, and one case each of squamous carcinoma of the penis, squamous 
carcinoma of the vulva carcinoma of the breast carcinoma of the ovary, adeno 
carcinoma of the thyroid, neurofibroma of the skin, and fibrosarcoma of the skm 

(5) Bovines 

The commonest tumours of cattle are squamous carcinomas of the conjunctiva, 
cdrcmomas of the skin of the udder, lymphosarcomas and uterine myomas 
Carcinoma of the uterus, ovary, liver, rumen, or thyroid arc less common, 
carcinomas of the true stomach, intestines or mammary gland are rare Tumours 
of the adrenal cortex are well known Rudduck ind I examined 5 tumours 
from cows 3 squamous carcinomas of the conjunctiva, a squamous carcinoma 
of the perineum, and an adenoma of the adrenal cortex 


(6) Sheep 

Epithelial tumours are relatively rare the two most frequent sites are the 
adrenal glands and the liver (Feldman) Lymphoid tumours and uterine leiomy 
omas occur Rudduck and I saw the following three tumours in sheep— a 
chondrosarcoma, a lymphosarcoma and a papilloma of the gall bladder 


(7) Pigs 

Epithelial tumours are nre Melanomas, leiomyomas of the uterus and 
lymphosarcomas are not uncommon The commonest tumour of swine is embry 
onic nephioblastoma usually m young animals and sometimes multiple and 
bilateral This tumour appears to be more frequent m the pig than in any other 
mammal 
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Table 


TYPES or TUMOURS 


No of 
dogs 


Benign epiihehai tuinours 
Fjbro adenoma of breast 
Paprilary cysiadenoma of breast 
Papiiloma of skin 
Sebaceous adenoma of 

Cystic hydradenoma of skjn ------- 

Ceruminous adenoma - -- -- -- - 

Adenoma of adrenal cortex 

Adenoma of thyroid --------- 

(6 cases of adenomas of the third e>el«d all from young cocker 
spaniels are omitted as they are pnjbably only inflammilory 
hyperplasias ) 


n 

2 

4 


Carcinoniafa 

Skin - -- -- -- -- --I 

Breast - -.---------i 

Tonsil - -- -- -- -- -- 

Alveolus of the jaw --------- 

Liver - 

Ovanes (papillary 2 granulosa 1) 

Other {thyroid cardia pancreas lung eyelid prostate salivary 
bladder) - -- -- -- -- - 


21 

15 

10 

2 

6 

5 

8 


Tumours of tesus 

lntcrstttiat>cell tumours 
Seminoma - - _ 

Rete or Sertoli cell tumours 


16 

? 

A 


Afe/ano/na (malignant 1 1 benign 6 doubtful 5>- - _ - - 

Benifin non epithelial ta/murs 

Leiomyoma - -- -- -- -- - 6 

Fibroma ---------- - 2 

Lipoma ---------- - 2 

Angioma ---------- - 2 

Basophil-ccll tumour fsrr Chapter 5})- ----- 2 

Chondroma - -- -- -- -- - I 

(16 cases of smglv. or multiple lymphoid growths m the spleen 
arc omitted because doubtfully ncoplasnc I 


Afahgrtafi! non epiihrliat tumourj 
Lymphosarcoma 
Osteogenic sarcoma - 

r»bTosaT«)ma - - - 

Angiosarcoma - - - 

leukaemia _ _ _ 

Chondrosarcoma 
Other sarcomas 


16 

f. 

6 


I 

7 


Coreln i-tafcomo of thirol t 


Total 


32 


67 


27 


22 


15 


40 


1 
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Squamous carcinoma of the shin is uncommon Rudduck and I examined a 
subcutaneous lipoma from a parrot, a subcutaneous myxoma from a parakeet, 
and a papilloma of the claw base from a magpie The filterable sarcomas of 
fowls form a distinct and peculiar class (Chapter 4) Most avian tumours arc 
not transmissible by filtrates 

TUMOURS IN THE LOWER VERTEBRATES 

Records of neoplasms of the cold blooded vertebrates arc rclati\ely scanty 
Reports of piscine tumours arc more frequent than those of reptilian or amphibian 
— probably because of the wholesale capture and examination of fish as food 
Sufficient records exist to show that fish are subject to a great variety of neoplasms, 
and to show that, were reptiles and amphibians of the same economic importance 
as fish tumours would probably be found as frequently m them also 

(1) Fish 

In 1904 Bashford and Murray referred to 7 examples of tumours in fish, m 
1929 Takahashi collected 142 examples , and m 1933 Haddow and Blake reviewed 
reports of 174 piscmc tumours and added 6 personally studied examples Of the 
total 180 specimens, U4 were benign oslcomatous or chondromatous tumours 
and 2 others were osteosarcomas Other tumours included fibroma lipoma 
angioma rhabdomyoma, soft tissue sarcomas, carcinomas of the mouth and 
gill region melanomas, and ganglioneuromas Visceral carcinomas were rare 
Many different species of fish were affected— ‘tcleosts, as might be expected, 
easily preponderating 

In addition Gordon and Smith (1938) have made detailed studies of peculiar 
melanotic growths m hybrid fish, and Luckc (1942) has given an admirable 
account of subcutaneous neurinomas m 76 fish from 3 species of the snapper 
family 

(2) Amphibians 

In his studies of adenocarcinomas of the kidneys of leopard frogs Lucke 
(1934) gave also a valuable review of previously reported tumours in amphibians 
These included — in frogs, adenomas and adenocarcinomas of the ski \ glands 
adenocarcinomas of the kidneys, sarcomas of the extremities, a cart noma ol 
the ovary, and a fibroma of the mouth m salamanders two fibronas of the 
feet, and a carcinoma of the testis and, m a triton, a carcinoma of the skm 
glands Several of these tumours were reported, along with excellent figures 
by Murray (1908) Lucke (1937) has reported a myxosarcoma of the dorsa 
fin of a tadpole Briggs successfully transplanted Lucke s renal adenocarcinoma 
of frogs to various sites in tadpoles A carcinoma of a frog’s liver is depicted m 
Fig 196, Chapter 24 

(3) Reptiles 

Luck^ (1934) reviewed records of U reptilian tumours namely a fibroma 
in a python, carcinoma of the ovary m a python three cases of multiple papi o 
mas of the skin in lizards, multiple enchondromas m a monitor, carcinoma o 
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(8) Rabbits 

Spontaneous tumours m rabbits arc infrequent By far the commonest arc 
adenomas and adenocarcinomas of the uterus (Poison Fardcau Burrows) 
Next in frequency arc embryonic renal tumours and lymphosarcomas and other 
sarcomas All other kinds of tumours are rare 

(9) Guinea pigs 

Tumours are extremely rare less thin a score have been reported (Twort 
and Twort, Maury) These have mi.{uded carcinomas of the breast, sarcomas 
and ovarian and adrenal tumours 

(10) Rats 

Tumours of many kinds occur frequently m rats (Bullock and Curtis Curtis 
el al RatclifTe 1940 Wright el al ) The commonest of these include benign 
fibro adenomas of the breast fibromas and fibrosarcomas of the skin lympho 
sarcomas carcinomas of the uterus and benign thymic tumours Carc/nomis of 
the skm and breast are much Jess frequent than m mice Embryonic rcml tumours 
usually in young animals arc relatively frequent Osteogenic sarcomas arc well 
known Sarcomas of the hvcf associated with pansitic cysts constitute a special 
class (see Chapter 4) Curtis ei at found that different breeds of nts showed 
different incidences of particular tumours one breed had many thymic tumours 
another breed many mesenteric sarcomas and another breed many mammary, 
uterine ind skm tumours The mammary ftbro adenomas of rats arc tnns 
plantable ind this has proved of great value in elucidating the composite nco 
plastic chiraclcr of these grow ihs (see behn ) 

(11) Mice 

It IS necessary only to mention the well knoAn mammary cutaneous pul 
momry and lymphoid tumours of mice and to rcfvr to Murray s classical paper 
on mouse tumours and to the many papers of Sl>v, Holmes and Wells for further 
information As m other dom'*suc inimals alimentary carcinomas arc rare 
Different pure stnins of mice differ very greatly m the spontmeous incidence 
of particular tumours so that in carrying out any experiments on carcinogenesis 
It is of prime importance to ascertain the natural tumour incidence of untreated 
mice of the breed used hfany fallacious or doubtful mtcrprctaiions of cxpcri- 
mentaf results have been made through neglect of this obvious requirement 

TUMOURS IN BIRDS 

The commonest spontaneous tumours of fowls and probably of many other 
birds also ire JyTnphosnrcomas and leukaemias (vveW summarised by rddimn 
Chapter 14) carcinomas of the ovary or oviduct (Jocst and Ernesti Eber and 
Knegbaum) and adenocarcinomas of the intestine Embryonic rcml tumours 
leiomyomas of the alimeniao canal or oviduct, and various types of sarcomas are 
also well known RatcJifrc (1933) found that renal adenomas or adenocarcinomas 
were frequent m one species of parakeet Tlicrc have been several reports of 
gliomas of the bram in fowls and other birds (Belmonte Jungherr and Wolf) 
o 
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consideritions are therefore irrelevant Confirmation of this important principle 
has been the major result of the study of transplanted tumours 

Since tumour transplants often act as antigens in unrelated animals of one 
species, It is not surprising that heterologous transplantation between different 
species IS rarely successful Many early attempts were made to transfer human 
tumours to animals, but with no genuine successes That such transference is 
not necessarily impossible under special conditions, however, is suggested by 
Greene s findings (1942), that human sarcomas and carcinomas may survive 
successive passages in the aqueous cavities of the eyes of guinea pigs and rabbits 
More successful hetero-transplantation has occasionally been achieved between 
animals of closely related species Fujinami s myxosarcoma of the fowl is trans 
ferable to ducks , and an Ehrlich mouse carcinoma can be transplanted to rats 
The immunity reactions to foreign cells or proteins evoked by tumour trans 
plants limit the value of these in research If transplantable tumours are used 
in a research as for example to study the effect of a particular treatment on a 
large number of animals all carrying similar tumours then non specific immunity 
reactions must be minimized by using a closely inbred homogeneous strain of 
animals and a tumour which has arisen m that strain Otherwise, irregularities 
of natural and acquired resistance, corresponding to genetic and antigenic 
differences m the test animals will vitiate the results The complexity of the 
serological problems created by the use of transplantable tumours in a non 
homogeneous strain of animals is well presented in a paper by Gorer (1938) 
For these reasons transplantable tumours are now much less m favour than 
formerly and experimentalists prefer whenever possible, to use spontaneous 
tumours or tumours evoked by chemical or other carcinogens Certain special 
experiments m which tumour transplantation has proved of value m elucidating 
particular problems may now be outlined 

(2) The study of metastasis using transplanted tumours 

While many of the problems of metastasis can be studied as well with spon 
taneous or induced tumours as with transplanted ones, for some purposes the latter 
are preferable Thus, by intravenous injections of finely divided transplantable 
tumours, disseminated growths may be obtained in the lungs, and several workers 
have used this method to study the fate of tumour emboli following their arrest 
in the pulmonary vessels (references by Willis, 1934) Similar experiments using 
ascitic fluid containing tumour cells, were performed by Wibeau and by Warren 
and Gates and Eisen obtained pulmonary growths by intravenous injections 
of emulsions of a mammary adenocarcinoma m rats 

Several workers (cited by Willis, 1934) have used large batches of animals 
bearing transplanted tumours to investigate whether or not injury or manipulation 
increases metastasis The results have suggested that while rough manipulation 
or massage does aggravate dissemination, careful excision or incision of the 
tumours has little or no effect For reasons already given, however, it is 
preferable that spontaneous or induced tumours should be used m sue 
experiments 

The claims of Blumenthal Gross and others, that tumours could be 
m mice and rats by injections of blood, exudates and cell free material iro 
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the foot m a tegu, adenoma of the thyroid m a lurlte, adenocarcinoma of the 
stomach m a turtle sarcoma of the heart m a turtle and Scott s case of sarcoma 
of the hver m a crocodile with metastascs m the heart and cerebellum 
Ratcliffe (1935) saw adenocarcinoma of the pancreas in a snake 

TUMOURS !N INVERTEBRATES 

Very few instances are recorded White dissected a large number of honc> bees 
and found only one tumour, a lobulatcd fibroma of the thorax possibly of nerve 
sheath origin Smith described a large pedunculated mesenchymal tumour 
attached to the pericardium of an oyster and found two other reports of tumours 
in molluscs — one closely similar to his own and the other a pedunculated adeno 
fibroma of the pallium of a mussel 

THE EXPERIMENTAL TRANSPLANTATION OF TUMOURS 

Towards the close of last century it was discovered that some of the tumours of 
animals could be transferred by grafts to animals of the same species, and that 
some of these transplantable tumours could be propagated from animal to 
animal for an unlimited number of transfers Such easily propagiblc tumours 
were eagerly sought after many of them were named after their discoverers, 
e g Jensen mouse carcinoma, Jensen rat sarcoma Flexner Joblmg rat carcinoma, 
Brown Pearce rabbit tumour, and study of the behaviour of transplantable 
tumours engrossed a large pan of the energies of cancer research For details 
of this work, consult the Reports of the Imperial Cancer Research Fund Nos 2 
to 5 (1905-1912) especially the monographic account by Bashford ct a} (1908), 
and the cxccllcni review by Woglom (1929) 

(I) The limited value of transplantation experiments 

It IS now clear that (he value of transplanted tumours in cancer research 
IS limited The hope formerly strongly held by many workers tint ih-'sc 
tumours would lead to important discoveries m the subject of tumour immunity 
IS now seen to have been a vam one The very phenomena which aroused this 
hope arc those which place strict hmvts on the value of icsenrchcs with trans- 
plantable growths A brief summary of the relevant facts is necessary 

Early workers with transplantable tumours soon noticed irrcgulaniics m the 
success of grafts some grafts took while others under identical conditions failed 
These differences were ascribed correctly to differences in host rcsisnncc It 
was found that animals in which grafts Jnd failed or had retrogressed after an 
initial take were resistant to further grafts the hope was raised tint elucidation 
of the nature of this resistance might lead to practic il methods of tumour propliy 
laxis and therapy Then however it w‘as found that resistance to tumour 
transplants could be produced equally well by inoculations of normal homologous 
tissues especially embryonic skin ”1116 resistance so conferred had no effe t on 
an existing spontaneous tumour or on the liability to dev clop one This resistance 
whether natural or induced was indeed only a general resistance against foreign 
tissue grafts not against neoplastic cells in particular Spontaneous tumours 
consisting of a creature s own tissues cannot act as antig ns and scrolocical 
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brought about by the epithelial parenchyma” Foulds noted “the close resem 
blance between the fowl carcinoma and mixed tumours of the human salivary 
glands” , and rightly concluded that “in this type of mixed tumour, only the 
epithelial component is neoplastic ’ 

In this connexion, the common mammary fibro adenomas of dogs are of 
peculiar interest In these tumours bone and cartilage are common, eg in 7 of 
the 17 dogs m Rudduck’s and my senes, and m many of those reported bv 
Schlotthauer (1940) While spuriously cartilaginous appearances are often pro 
duced in these tumours by inclusion of isolated epithelial cells within secretory 
products or hyaline stroma, true cartilage and bone, the result of metaplasia in the 
connective tissue of the tumours, also occur frequently But, as we have already 
seen, this connective tissue is not a simple stroma but a truly neoplastic component 
of a mixed tumour Hence, bone and cartilage derived from it must also be 
neoplastic The occasional osteogenic sarcoma of the breast such as Schlotthauer’s 
case 7, doubtless always arises from neoplastic bony tissue developed by metaplasia 
in the fibromatous component of a fibro adenoma It would therefore be of 
special interest to ascertain whether any of the canine fibro adenomas could be 
transplanted, and, if so, to study the behaviour of their components m successive 
passages 

Mention must be made here also of a subject which is more fully discussed 
in Chapter 8, namely, the apparently sarcomatous change which has been described 
as occurring m the stroma of serially transplanted tumours Haaland’s classical 
account (1908) gives the fullest description of the changes observed, with many 
excellent microphotos but, m my opinion even these fail to exclude the possi 
bility — indeed they even suggest the probability— that the supposed sarcomatous 
tissue may have been anaplastic diffuse carcinoma 

EXPERIMENTAL INVESTIGATIONS OF FACTORS INFLUENaNG 
TUMOUR GROWTH 

Spontaneous, induced or transplanted tumours m animals afford suitable 
material for controlled studies of factors influencing tumour growth and for con 
trolled tests of agents of alleged therapeutic value Alas a gieat proportion of the 
published studies of this kind are valueless, because of inadequacy of controls, 
insufficient appreciation of the wide limits of spontaneous variation m the behaviour 
of untreated tumours, variations related to age, nutrition general health of the 
animals and doubtless many other obscure factors and the use of unsuitable 
tumours e g tumours with a high degree of natural variation of growth rate or 
a high proportion of spontaneous retrogressions Reliable research m this field 
cannot be earned out by novices but in the hands of the experienced using pure 
strain animals bearing tumours the behaviour of which is thoroughly known, 
valuable results are obtainable A further important principle is that results 
obtained with one kind of tumour must not be assumed to apply to other tumours 
without direct verification 

Voegthn (1937) has given a useful summary of the enormous amount of work 
directed to discovering the effects on tumour growth of various nutritions , 
hormonal and metabolic factors Conflicting claims have been advanced as o 
the influence of general nutrition particular proteins, ammo acids, carbohydrates. 
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animals bearing transplantable tumours, have been shown bv other workers 
(e g Flaks, Wagner) to depend on the transfer of disseminated tumour cells 
Under suitable conditions then transplantation of tissue might afford a useful 
biological test for the presence of disseminated microscopic tumour deposits 
Furth and Kahn found that a single Icukacmic cell, isolated by means of a micro 
pipette sufficed for the transmission of mouse leukaemia Th~y showed also 
that Cell free material from leukaemic mite or crushed Icukacmic cells would 
not transmit the disease , so that unlike fowl leucosis mouse leukaemia can be 
transferred only by means of intact malignant cells Kahn and Furth found also 
that a benzpyrene mouse sarcoma could be transmitted w iih oO cells 

Transplantable tumours show, individual peculiarities of metastasis and can 
be used to elucidate experimentally some of the factors influencing the frequency 
and distribution of metastases One of the most interesting experiments of this 
kind was that of Foulds on the Brown Pearce rabbit tumour Metastases from 
transplants of this tumour occurred frequently m the adrenals kidneva and cy^s 
and less frequently in the liver and lungs and a similar distribution of dissem* 
mated growths developed following intravenous inoculation But m inimals 
vitally stamed by repeated injections of trypan blue rwmarkabic departures 
from the usual distribution of metastases were observed the spleen Jiver and 
lungs were now the commonest metastatic >i(cs EvideniK vital stiinmg hid 
diminished the normal relative mfertiht) of these organs as soils for metastasis 
This experiment suggvsts a promising field of future research 

(3) The study of composite tumours by transplantation 

If a composite or mixed tumour can be transplanted this affords a possible 
means of segregating or selecting its components and studying their behaviour 
separately This has proved possible with the mammary flbro adenomas of rats 
(Robinson and Graucr Hciman and Emg«) Hciman and Emge found that the 
fibromalous component can be obtained in pure form by repLated transfer and 
that this component may eventually undergo sarcomatous change TJic rcicmb 
hnee of these characters to those of human mammary fibre adenomas is obvious 
and the cxpcnmcnlal results afford evidence that the connective tissue component 
of these growths has genuine neoplastic properties and is not merely a stroma to 
the epithelium 

It would be of great interest to carry out similar studies with teratomas and 
embryonic mixed tumours of the kidney occurring in animals and to ascertain 
whether ihcif components could be segregated by transplantation The gomdal 
teratomas of fowls and horses and the nephroblastomas of fowls rabb ts, rats 
and pigs afford possible material for such research Transplantation of caremo 
sarcomas of the dog’s thyroid such as that dc>cribcd by Rudduck and m> might 
enable separation of the epithelial and sarcomatous elements 

Ovcasionally a transplanted tumour induces in the host stroma mctaplasfic 
changes study of which throws light on some of the supposedly mixed tumours 
Thus Foulds studied a transplantable carcinoma of a hen s oviduct m transplants 
of which bone and cartilage were p omincnt gnme th: tumours a mixed 
structure These skeletal tissues however were formed bv the hosts connective 
tissue cells which were constrafned lo difTcrcntnie in this way bv coaditiont 
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fats, lipoids, the several vitamins, various acids and bases and inorganic salts 
but no conclusive or generally significant results have eventuated Claims have 
also been made for the efficacy of extracts of spleen placenta embryonic and 
other tissues, or of feeding with these tissues but again the results arc conflicting 
and undependable While we know that the growth of some mammary and 
prostatic carcinomas is influenced by oestrogenic and related hormones there 
js no experimental evidence to show that insulin thyroxine parathormone, 
adrenaline, cortm or the pituitary hormones have any consistent influences on 
tumour growth m general 

Many of the claims for the therapeutic value of particular diets hormones 
Vitamins tissue extracts bacteria! products and other substances m the treatment 
of tumours have been urged with such lack of evidence and such unreasoning 
vehemence as to show the claimants to be either deliberately fraudulent or the 
Victims of obsessions — and it is often diificuU to distinguish between fraud and 
obsession Subjection of any therapeutic claim to an adequate biological test on 
a large number of tumour bearing animals under properly controlled conditions 
IS a big undertaking, and not to be lightly embarked on unless the claim has i 
substantial basis 

Experimentalists and clinicians alike have harboured the hope of discoyerms 
some chemical agent which might selectively inhibit tumour growth or damage 
tumour cells Lead selenium colchicine isamme blue and other dyes have been 
amongst the substances which have raised false hopes of success Clearly any 
substance presumed to possess cancer inhibitory properties should be tested on 
a large scale on tumour bearing animals before being applied to human sufTcrers 
In the past much harm has been done by the indiscnmmitc and premature 
admimsiraijon to human beings of supposed remedies which could and should 
have been tested first on animals Tlic excuse has usually been that the victims of 
hopeless cancers should not be denied the possible curative or palliative effects 
of new remedies pending their testing on animals— an excuse that has been 
responsible for a great deal of avoidable physical and mental suffering to say 
nothing of a great deal of exploitation by quacks and cranks 

The most interesting researches on factors affecting tumour growth are those 
of Haddow and his co workers on the inhibition of grow th e/Tected by the admmis 
tration of carcinogenic agents These arc discussed m Chapter 8 
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THE MODE OF ORIGIN OF TUMOURS 
INTRODUCTION 

The mode of origin of tumours, while dearly a matter of fundamental biological 
interest as well as of practical importance, has been strangely neglected or mis 
understood by many modern pathologists The most prevalent view has been 
that each tumour has a simple unicentnc origin, arising at a single point in time, 
from a single small focus of cells, and enlarging only by multiplication of these 
cells and their descendants This strict unicentnc view is largely a legacy from 
Cohnheim s hypothesis of embryonic rests, which precluded the possibility 
of progressive cancerous change m neighbouring adult tissues Although 
Cohnheim’s hypothesis of the origin of tumours from superfluous embryonic 
cells has been abandoned by most modern pathologists, his concept of restricted 
unicentnc origin and purely intrinsic growth has largely persisted The prevalence 
of this view may be gauged from the following citations from well known works 
on tumour pathology 

Mallory (1923) insisted that ‘ Tumors grow entirely by multiplication of 
their own cells, not by transformation of normal cells into tumor cells’ , and 
that attempts to trace gradations between normal and neoplastic tissues are 
"founded on incorrect observation, interpretation and deduction’ According 
to- McFarland (1924) ‘It seems well to think ofa tumor as beginning at a minute 
focus starting, as it were, from a single cell or group of cells, and increasing in 
size through multiplication of the particular elements concerned There seems 
to be no ground for assuming continuous transformation of normal tissue into 
tumor — no successive beginnings ’ Kettle (1925) said, "It is generally held 
that tumours arise from one cell or group of cells, and not as the result of a change 
affecting a comparatively large area Whatever may be the size of the tumour, 
all Its cells are the direct descendants of the mother cells or cells Ewing (1940), 
after briefly discussing the possibility that tumours may develop by progressive 
neoplastic change m a field of tissue, concluded yet these instances of lateral 
extension of tumor processes, if they eventually stand the test of criticism, are 
rare, and it should be emphasized that the great majority of tumor cells 
are isolated m origin and throughout their history” 

This chapter is to show that the strict unicentnc view is false and that tumours 
arise from small or large fields of tissue and enlarge not only by cellular prolifera 
tion but also by progressive neoplastic consersion of tissue within those fields 
Careful microscopic studv of early tumours of many kinds affords clear evidence 
of such progressive change, with plain transitions from normal to neoplastic 
tissue In many cases the extent of the potentially neoplastic field is much greater 
than the small size of the initially appearing tumour would suggest a point of 
great surgical importance 

The modes of origin of tumours of the various classes will be discussed and 
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of these zones is nearing exhaustion The structure of the transition zones m 
these specimens, as also of others descnbtd m m> papers cited is quite unlike 
the familiar picture of previously normal epidermis suffering invasive replacement 
by an advancing tumour and no mgemous explanations, such as MacCallum’s 
“secondary healing together will suffice to make the supposition of a simple 
unifocal origin plausible 



Fto 3 — \crtical section of squamous-<clI carcmonfia of dorsum of v.n5t of a woman of 75 years 
who had multipte keratoses of hands and face XX crater left by detachment of horny 
mass \Y «« zone of transition from hypcrphstic to neoplastic epilhelium CC » deeply 
penetrating cancerous downgrowths ( x 4 ) 



L 

Fig 4 — Vertical section of squamous-celt caremoma of neefc of man aged 70 XX *= craterifo^ 
hp of growth EE = marginal cpidenms like downgrowths of tumour CC « j 

difTerentiatcci carcinoma sharply dehtntted from E at the arrows DD = thick layer 0‘ ^ 
derma! clastic tissue { x 6 ) 

As ray previous papers showed, during the early stages of cancerous trans- 
formation of a field of prepared cpidtnms the structure observed may be further 
complicated by — (a) invasive mvagmation of the epidermis as it undergoes 
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jlJustraled m Part H of this> work The following paragraphs necessarily partis 
traverse the same ground, but with stress on the genera! aspects of the subject 

FIELDS OF ORIGIN OF EPITHELIAL TUMOURS 
(I) The epidernus 

The sequence of changes taking place m skin destined to give origin to tumours 
IS best followed m experimental material which can be properly controlled and 
studied at all stages as m the experiments of Dcelman Orr Brumchwig 
and Tsehetter and Glucksminn However the pre cancerous and early 
cancerous changes observed by expenmentahsts, described m Chapter 4 find their 
close counterparts m human pathology The changes seen m pre cancerous lesions 
of the skm such as keratoses X ray dermatitis, arsenical dermatitis and chronic 
ulcerative lesions and the transitions from these to carcinoma, parallel those 
seen in the genesis of experimental growths of the epidermis 

EKevvherc (1944 and 1945) I have depicted the structure of early squamous-ccIl 
carcinomas of the skm and hp, confirming the much earlier conclusions of Lohmer 
(1900) that these do not have a simple unifocal uni temporal origin andjjiurtly 



EE dowTigro«lh$ with perfect epiUtimal stnjciurc CC - atypical dowTisrO'Aihs. ( x 7J ) 

intrinsic proliferative growth Figs 2 and 3 depict examples of such tumours 
which show~(a) gradual hyperplastic thickening ot the surrounding epidermis 
as It approaches the growth (b) gentle iramiiion from the hyperplastic to the 
neophstic epithelium making ii impossible to decide just where the one ends 
and the other begins and <c) retention bv the cancerous cpilhehom of the gencnl 
architecture of the epidermis but with extravagant papillation kcntmirition 
and some downward invasion of the dermis The tumours display plain evidence 
of a progressive hyperplastic neoplastic change still taking place, m a centrifugal 
direction over fields of epidermis greater in extent than the present sim of the 
growths 1 C at least 1 5 centimetres m diameter Probabl) the actual sire of 
the potentially cancerous field is much gr».atcf thin this since there art wide /ones 
of epidermal hvpcrplasu around the growibs and there is no reason to suppose 
that we have chanc^ to examine the tumours just when the neoplastic poteninhty 
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not one cancerous focus, but of several simultaneous foci, in a field of abnormal 
epidermis , (c) the appearance m the deeper invading parts of the tumour of 
more anaplastic downgrowths, clearly indicative of augmented rate of growth 
and invasive characters (Fig 5) , and (d) the invasive replacement of the less 
active neoplastic epidermis by the more anaplastic component (Fig 4) 

Of course it is not denied that an established tumour grows m bulk by cell 
proliferation in excess of that of the normal epidermis What is to be insisted 
on, however is that a skin cancer in its early formative stage arises more by 
a general transformation of pre existing epidermis than by cellular multiplication 
and that only after the formative field has all suffered neoplastic change does the 
tumour grow solely by multiplication The two processes, neoplastic transforma 
tion and proliferation, overlap, the former predominating during the early genesis 
of the tumour, the latter often being initially negligible but gradually taking an 
increasing, and finally exclusive, part in the grow th of the tumour 

While solitary localized epidermoid growths of the skin often have a field 
of origin demonstrably of at least 1 or 2 centimetres in diameter, in the case of 
multiple growths or of certain extensive superficial carcinomas the potentially 
neoplastic field is much greater than this TTius in cases of multiple squamous- 
celled growths of the face and neck seen in fair-skmned people with widespread 
keratoses due to long exposure to light from outdoor occupations the whole 
of the epidermis of exposed areas is ready to become cancerous and the multiple 
tumours which actually develop merely denote the foci of maximal cancer 
potential in these areas The extreme instance of this is seen in the rare disease 
xeroderma pigmentosum m which there is an inherited predisposition of the 
epidermis to neoplasia, and at an early age the patients develop numerous carci 
nomas of any areas of skin exposed to light The inadequacy of the unicentric 
view in such cases is obvious , the cells of the entire epidermis m the susceptible 
areas are in an unstable pre cancerous state and many of them undergo cancerous 
tr msformation in situ 

So also it IS clear that many skin cancers arising m association with scars 
or chronic ulcers or sinuses are not of simple unifocal origin but exhibit progressive 
cancerous change over more or less extensive sometimes multiple, areas of the 
epithelium clothing the scar or surrounding the ulcer (Figs 6, 7 and 8, and Willis, 
1945) 

Bowen’s so called “ pre cancerous dermatosis ” is rather a form of widespread 
multifocal or diffuse cancerous transformation of epidermal cells m situ (Chapter 
14) Paget’s disease is probably of similar nature (Chapter 13) Vulval leucoplakia 
also, in some cases, is already a form of widespread intra epidermal carcinoma 
even before the appearance of the multiple areas of obvious growth which often 
supervene (Chapter 32) As long ago as 1897, Hauser carefully described a case 
of recurrent carcinoma of the vulva clearly arising progressively and in a wide 
spread manner in the diseased epidermis Squamous cell carcinoma arising in 
the skm of a cystic teratoma is sometimes demonstrably widespread m origin 
(Willis, 1937 and Case IV, Chapter 61) 

The frequently multicentric or diffuse mode of origin of basal cell growths 
of the skm must be apparent to anyone who studies these tumours at all closely 
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Tio < — % cftfcal ircf/on cf one half of a jqi»n>ouvceJI oremoma of the pinm of a man of 
57 jcars \ — inN'apination Itp at fnarsvn of growth TC lurfact rone of epiJermii-tiVe 
£fO»)h CC o* tnofc active rarcjnoma PP •<- ariilasc of car ( 16) 


ncopli^uc chincc formms a chtracfcnsfic imaptnitton Jip or circular rampart 
houndme an cnbfpmg canccrrrur crjtct 3 and 5) (b) the appearance of, 



112 


MODE OF ORIGIN OF TUMOURS 


(Lohmer, 1900 , Molesworth, 1927 , Willis, 1945 , and Figs 9, 10 and 11) Of the 
superficially spreading type of rodent carcinoma Molesworth said, “the mam 
tumour miss is being reinforced continuously by exactly similar cells produced 




Fio 9 — Small basal-cell carcinoma of the cubital fossa of a woman of 55 years N\ho had also 
had multiple similar growths on the face neck and back The structure points to simultaneous 
origin of the tumour from the inierpapillary processes of the epidermis and a group of swea 
glands and their ducts (x 12) 

not by reproduction from Us own cells, but from those of neighbouring epithelium 
Farly specimens of the flat plaque like superficial basal cell carcinomas often 



EPITHELIAL TUMOURS 


HI 




V 


Tk? ftanii?— Canctroo^rtftacMcukcfffomawonunajKdW Fis 6naECfKraI\>cwfol1ov.ittg 
ampuUJjon the innwnc cleft u ibc site of rctnoal of tissue for rrclimifur> wtioni 
Serial hori/onul sccJioni of the entire ffowrt at planes 1 centimetre apart V'tre pfcparcsJ 
Parti of IV. 0 of these m the marginal rcston of the tiovtth arc ihosttt in I ig, 7 l< f ) 
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a large part of the body, man) independent microscopic foci of growth may be 
found in skm not affected by \isible growths (Fig 11) 

That cutaneous melanomas arise by a progressive neoplastic change from 
considerable fields of epidermal cells is clear from Dawson’s classical studies 
Describing the early genesis of malignant change in pigmented moles, he said, 
“Similar changes occurred throughout the whole surface extent of the epithelium 
involved both in the rctc processes and the intervening epithelium ’’ Under the 
heading “Multicentnc origin of the cutaneous mchnomata”, Dawson also said, 
In the study of the advancing margins of many of the malignant melanomata, 
especially those which showed zones of pigmentation fading off into the normal 
skm numerous appearances were observed which pointed definitely to the presence 
of multiple and isolated points of origin of the early malignant change m the 
surface epithelium of rctc epithelial processes Not merely at the immediate 
advancing zone did the tumour growth appear to be increased by the early change 
taking place in the cells as it were /« nfu m their epithelial connexion but— in 
the large sections where the epithelium was followed serially over a large area 
adjoining the actual tumour — numerous isolated groups of mtra epidermal cells 
could be found undergoing a malignant transformation The truth of Dawson s 
conclusions is full) attested by his many beautifully depicted specira'*ns and can 
be confirmed by any unbiased student of a few carl) growths of this kind 

(2) Epithelial tumours of mucous membranes 

Early carcinomas of the lip or tongue frequently show gentle transition from 
hyperplastic to neoplastic epithelium simihr to that seen m tumours of the 
epidermis Further, a carcinoma of the lip sometimes shows clear structural 
evidence that it has arisen partly from the epidermis and partly from the mucosal 
epithelium, the dovvngrowths of the epidermal and mucosal halves of the tumour 
differing m the same respects as their parent cpitheha (Fig 12) In carl) lingual 



Fig tZ —Sagittal s'*ction of carcinoma of lip from a man of 41 >ears The do«ngrowth> oH 
halfpf the tumour continuous with epideimts (X) are more pointed and more comitied tna 
thos-Vf the half continuous with mucosU epithelium (Y) Also a distinct stratum granuiosu 
was present in the former but not m the latter (x lOJ 

carcinoma there is often absence of demarcation between hyperplastic and 
cancerous epithelium, and the latter forms dovvngrowths from an intact surface 
layer over a considerable area of mucosa (Fig 13) Even some recurren 
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show unmistakably their multifocal ongm from many or all of the mtcrpapiUary 
epithelial processes m the affected area Earlv specimens of the more bulky 
subcpidermal basal cell growths often show evidence of their multifocal origin 



Fio 10 —Subcpidcmial basaJ-ccU carcinoma of Jcg of a woman of 4S vearj Structure pbinly 
shows simultaneous ongm from at Jca« two groups of sweat glands and iheir ducts ( X 8) 



riQ 1 1 — Panoramic view of a piece of jt»in from a man atxjui 55 >cars old who hid numerous 
superficial basal<c11 carcinomas on the face chest bacW and elbows The s-xiions show 
muhicentnc and dilTusc origin from the epidermis t 50 ) 

from sever j1 groups of sweat glands and ducts or from several hair follicles and 
sheaths Of from both (Tigs 9^11 10) At the margins orwcH'Cstiblishcd growths 
It is not unusuil to find small satellite foci scpanic from the miin mass In 
those not infrequent eases of very numerous basal<cll tumours occurrmc over 
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the disease, there is a gradual extension of the area of origin by the progressive 
transformation of normal into neoplastic alveoli The extent to which the 
lateral growth proceeds by this method is difficult to determine In some cases 
there is a very wide superficial tumor involving 10 to 15 cm of the mucosa, 
a form strongly suggesting a gradual inclusion of normal areas of mucosa” 
Tsunoda described a case of early gastric carcinoma with three separate areas 
showing transition from normal to cancerous epithelium Konjetznv’s opinion 
that gastric carcinoma usuallv arises in a multicentric or diffuse manner is con 
vmcmgly supported by many excellent microphotographs (see also Chapter 21) 



Fio 14 —Early recurrent carcinoma of tongue following radium treatment in an elderly woman 
showing an extensive field of similarly affected epithelium (x 10) 


From my own studies, I am satisfied that the foregoing views are correct, 
and that gastric or intestinal carcinoma often arises, not from i single minute 
focus but progressively over a field of prepared mucous membrane of small or 
great area In cases of multiple polyposis of the colon with supervening multiple 
carcinoma, the potentially cancerous field is the mucosa of the entire large 
intestine and m croscopic study will reveal many minute neoplastic foci unsus 
pected on naked eye examination 

Extensive diffuse carcinomas of hollow viscera, such as leather bottle ’ 
carcinomas of the stomach and comparable growths of the biliary tract, are 
difficult to explain is the product of spread from a single original focus Granting 
that these tumours are of a widely and diffusely infiltrating type, yet the walls 
of the viscus are often so uniformly affected over such extensive areas, sometimes 
the entire stomach or the entire extra hepatic biliary tract (Willis, 1942) that 
It IS impossible to guess even approximately where the growth may havi started 
first It IS much more plausible to assume that it arose, simultaneously or 
successively, over a large area or several areas of the mucous membrane This 
supposition is supported by the occasional discovery of multiple separate areas 
of diffusely infiltrating carcinoma in these organs Under the appropriate title 
‘ carcinoma m situ , Mallory has described extensive superficial pre invasive 
gastric carcinomas although he speaks of ‘ replacement of normal by malignant 
c^lU and does not affirm a widespread origin, the latter seems to me to be the 
obv mus interpretation 

linings of ovarian cysts display striking comparable examples of the 
simukaneous multicentric or diffuse ongin of papillary growths from a predisposed 
epithwjum All pathologists are familiar with specimens of these tumours m 
which similar papillary growths have sprung from the linings of many separate 
loculi and often from those of bilateral tumours Even in a unilocular cyst 
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carcinomas of the tongue show clear evidence of origin rfe noio from a more 
or less extensive field of epithelium (Fig 14) 

Although internal mucous membranes are less accessible for the study of the 
early genesis of tumours, there is ample evidence that this follows stages analo- 
gous to those already described ^rly tumours of the stomach intestine, 
urinary tract or uterus sometimes clearly show neoplastic transformation still m 
progress and especially m cases with numerous multiple growths, as in papillo- 
matosis of the large intestine, all stages in the development of the neoplasms 
from the mucosal epithelium can be traced 



Fia 13 — Vcrlical section of early caranoTia of tongue from a man of 69 years (x 7J ) 

Long ago Hauser and Verse fully described early carcinomas of the stomach 
and mtcsimc which clearly showed origin from many or all of the ghnds m 
considerable areas of the mucous membrane and marginal extension of the 
cancerous change still m progress Thus ffauscr whilcfully recognizing dinicullies 
of interpretation caused bv secondary cancerous infiltration of the mucous 
membrane described and depicted appearances which afforded irrefutable 
proof that m the earliest stapes of the development of cancer a primary cancerous 
change of the glands of the mucous membrane m rfieir entirety without their 
disintegration can be observed Of gastric carcinoma Kaufmann said U is 
certain that multiccniric development is frequent sometimes indeed from almost 
all the glands in the entire stomach wall According to Twinp during the 
formation of tlu original focus and to a varnblc extent thereafter normal ghnds 
continue to be transformed into neoplastic structures This lateral extension 
IS more pronounced in the colon than in the stomach’ Of intestinal carcinoma 
Ewing concluded In the early stages of most eaves, and in some throughout 
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Benign mammary tumours, as well as malignant ones, often display clear 
indications of multicentnc origin, and additive as well as proliferative growth 
In 1923 Cheatle first conclusi\ely demonstrated that fibro-adenomas may be 
accompanied by satellite foci of growth and may enlarge by incorporation of these 
Nicholson confirmed this “ The surrounding mammary lobules undergo 
the same minute changes that have already taken place within the body of the 
tumour, and are absorbed or incorporated into its substance ” These conclusions 
can be verified by anyone who will take the trouble to examine microscopically 
the bed of mammary tissue m which a young growing fibre adenoma hes This 
usually contains multiple fibro adenomatous foci derived from hyperplastic 
mammary lobules and there is often plain evidence of the addition of these 
to the mam mass It is largely this appositional form of growth which gives 
many fibro adenomas a lobulated shape , they are lobulated because they are 
of progressive conglomerate origin Duct papillomas of the breast also are fre 
quently multiple sometimes very numerous, and occasionally quite diffuse 
Cheatle {1921, Fig 208) depicted a breast with over 70 little mtra duct papillomas, 
as well as three separate areas of carcinoma , and Cheatle and Cutler showed 
that papillomatous change may affect the whole extent of a single mam duct 
and all its tributaries a condition which they aptly likened to multiple papilloma 
tosis of the colon 

Multifocal neoplastic change of different types may be present in a breast 
As Cheatle and Cutler said, A breast which attracts clinical attention to one 
type of lesion is often a field m which other types of hyperplasia or neoplasia 
may be present and are likely to be present, the existence of which can be detected 
by the microscope” Full endorsement of this statement will be found in 
Chapter 13 

(b) The prostate 

There is no doubt that carcinoma of the prostate resembles that of the breast 
in frequently supervening on cystic hyperplasia and in frequently being multifocal 
or diffuse m origin Early cancerous change, not infrequently discovered by 
routine microscopic examination of surgically removed enlarged prostates, is 
often clearly of multiple patchy distribution I have examined a prostate which, 
though scarcely abnormal in either size or consistency, was found microscopically 
to hive undergone almost universal cancerous change m situ ' 

(c) The h\er 

Carcinoma especially liver cell carcinoma, arising in cirrhotic livers is 
frequently multiple the multiple growths sometimes being very numerous (see 
Chapter 24) Early tumours supervemng on hacmochromatosis often have 
a distinct lobular pattern strongly suggesting that many separate liver lobules 
have undergone progressne cdncerous change m situ (Willis, 1941) 

(d) \T/ic pancreas 

in 1936 I described an example of almost complete cancerous replacement 
of the pancreas without enlargement of the organ and with retention of norma 
lobular pattern, pointing clearly to the diffuse origin of the growth Lohmer 
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papillomatous changes are often so extensive and so uniform as to preclude 
their origin from & single focus and indeed microscopically transitions 
between quiescent cyst epithelium and papillomatous masses can be tne^d In 
pathological cysts of other organs also papillary growths may arise in a clearly 
multicentric or diffuse manner, as m my case of papillary carcinoma of congwnnal 
cysts in the hver (Willis, 1943} 

<3) Glandular oi^arw 
(a) The breast 

That mammary tumours often arise simultan'^ously or successively from 
extensive tracts ofbrcast tissue ts clear from the work of Chcailc (1921) Nicholson 
(1921) Cheatle and Cutler (1931) and Muir(J941> To Chcatlc belongs the credit 
of first demonstrating this conclusively m sections of whole breasts and for 
insisting that the primary cancer process transforming cpithclnl into malignant 
cells may commonly operate on extensive duct surfaces Having been 
established at one part of a duct it may affect other parts of it or otherducis 
Nicholson endorsing Cheatle s conclusions said I have insisted for yenrs tint 
hyperplasia passes insensibly into carcinoma and that this gndua! thmge can 
nowhere be better studied than in the breast and that tumour formntion is here 
muUi centric, or rather omni centric Muir expresses the same conclusions as 
follows Malignancy is often not only of muliiccntnc origin but can be seen to 
occur gradually and to affcci groups of cells m a diffuse fashion all stages of the 
process being traceable , the neoplastic change is regional nthcr than focal 

I cannot understand how anyone who has examined cancerous breasts earwfuny 
could fail to endorse these conclusions In Chapter 13 examples from my 
experience of multiple or diffuse origin of mammary carcinoma are described 
Sometimes multifocal ongtn is obvious enough even lo the naked eye on 
sectioning an amputated breast into serial slabs two or more clearly separate 
growths may be found instead of the expected one rarely even the chniciin 
is aware of the presence of two gro'^ths in the one breast or of simullin^ous 
primary growths in both breasts More often mulucvninc origin is hss obvious 
and IS found only by microscopic study of various parts of the br^ ist nspttully 
m eases of carcinoma supervening on cystic hyperplasia in addition to the mam 
tumour there arc often present in other parts of the organ inconspicuous papil 
lomaious or carcinomatous foci only to be discovered by deliberate microscopic 
search The ideal conduct of such search ts by whole sections of the bre ist as 
described by Chcalh but much may be learnt from multiple small sections from 
selected suspicious areas 

Diffuse origin of carcinoma m part or the whole of i breast is not rare Like 
Cheatle and Muir I have studied specimens of universally indurated shotly 
breasts rcmoicd by the su gvoa because ofpersisleai supposed chronic mastitis 
and in which there was no clinical or naked eye evidence of localired tumcfictton 
>et microscopic study has show n the entire breast to be cancerous and the disease 
clearly to have arisen not by spread from any particuhr mitnl focus but by 
Simultaneous or rapidly successive neoplastic changt of much or all of the mammary 
epithelium irj sift/ Cases of bilateral carcinoma of this type arc not imknovsn 
and I have several specimens showing simultaneous diffuse carcinoma of all 
pairs of mammae in dogs 
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js also good evjdence that simultaneous or successive multifocal neoplastic change 
occurs in these tissues (see Chapters 49 and 50) 

FIELDS OF ORIGIN OF NEUROGLIAL TUMOURS 

Most gliomas show absence of marginal demarcation from surrounding nervous 
tissue and many of them are quite dilfusc The surgeon often finds it impossible 
to determine e\cn approximately the hmtts of the tumour, and its mingling 
w ith the normal tissues may be so gentle and so extensive that even microscopically 
ns limits may be quite indefinite In extreme cases the diffuse gliomatoses much 
or the whole of a cerebral hemisphere or even a large part of both hemispheres 
may be diffusely affected, the tissues showing only slight general enlargement 
with blurring of normal markings but no localized tumour mass While the 
mfiUrative powers of gliomas are admitted, there is little doubt that these highly 
oiffusc tumours are due to extensive origin rather than to extensive spread Scherer 
exp. esses this view as follows all cerebral astrocytomas should be con 
sidercd as primary diffuse neoplastic proliferations of the neuroglia of considerable 
areas of the brain not as primarily circumscribed nodules with subsequent 
diffuse sprud Study of my own material convinces me that this view is correct 
Thai astrocytic tumours are sometimes multiple and that separate growths of 
both diffuse and more localized types may coexist affords additional evidence 
of origin from fields of neuroglial tissue 

MULTIPLE OR FIELD ORIGIN OF TUMOURS RELATED TO 
DEVELOPMENTAL DISTURBANCES 

Many of those tumours which owe their origin to disturbances of early develop 
ment show multiple and occasionally diffuse origin This apphej to neuro 
blaslomas retinoblastomas nephroblastomas and teratomas It applies also 
to neurofibromas angiomas and multiple exostoses and chondromas, though 
some of these are not true tumours Multiplicity of any of the foregoing must 
clearly depend on influences affecting many parts of the developing tissues 
simultaneously Sometimes the tumour-cvokmg effect of these influences may 
be universal throughout the entire field of similar tissue , e g the foetus described 
by Potter and Parrish showed generalized neuroblastomalous change m all of 
the sympathetic ganglia, both adrenal glands and in some of the other viscera 

IMPLICATION OF FIELD ORIGIN REGARDING THE CAUSATION OF 
TUMOURS 

Some of those who have correctly observed that tumours enlarge by spreading 
neoplastic transformation of surrounding tissue have supposed this to be due to 
some carcinogenic influence exerted by the tumour cells on their normal neighbours 
Thus Welsh speaks of the passage of a malignant influence from cancer cells 
to adjacent non cancerous epithelial cells, whereby the latter are induced to become 
cancerous ut situ Molesworth speaking of the progressive genesis of basal cell 
carcinomas of the skm said, It almost appears as if the fever of proliferation 
were contagious ’ and again the* tumour spread^by stimulation of the neigh- 
bouring epithelium into activity identical with that which produced the original 
tumour mass by infecting il as it were with the fever which drove the original 
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long ago described pancreatic carcinoma m >vhich the tumour enlarged not onl> 
by intrinsic gromh and repfacemenl of surrounding tissue, but also by participation 
m the epithelial multiplication of fresh glandular tissue marginal to the tumour 

(e) The sahwr} glands 

Chapter 17 contains a description of the evidence which shows conclusncly 
that the pleomorphic (so-called mixed ) tumours of the salivary glands often 
take origin progressively from the surrounding glandular tissue Direct tnns 
formation of salivary acini into tumour can be seen and this change may be 
demonstrable at multiple widely separate places around or within the tumours 

(/) The tesus 

That seminomas may arise from extensive or multiple areas of seminal tubules 
IS shown by the sometimes demonstrable multiplicity of these growths by their 
extensive replacement of testicular tissue without enlargement of the organ and 
by microscopic appearances pointing to progressive genesis features which arc 
particularly well seen in early semmomas in dogs (see Chapter 33) 

FIELDS OF ORIGIN OF NON EPITHELIAL MESODERMAL TUMOURS 

The extent of the fields of origin of leiomyomas, lipomas meningiomas and 
many other non-cpithelial growths is still uncertain In many eases it is clearly 
small but it is almost certainly not unicelluhr and perhaps not even microscopic 
m size Thus in the wall of the uterus the muscle fibres lie, not scpintcly or 
chaotically but m compact groups and bundles and it seems likely that 
anatomical and functional units such as these would also be the pathological 
units and therefore the birthplaces of myomas Careful study of serial sections 
of parts of the myometrium m uteri containing many small myomas supports 
this conception Tbc earliest recognizable myomatous foci arc non-cncapsulatcd 
whorled or fasciculated groups of fibres distinguishable only with care from 
normal tissue and even visible myomatous nodules may show at parts of their 
peripheries absence of clear demarcation bclviccn normal and myomatous tissue 
However there is little doubt that myomas enlarge chicllj by their own intrinsic 
proliferation, and that addtUve growth is largely confined to quite young tumours 

Lipomas also may well arise not from single adipose cells but from lobules or 
groups of lobules of fatty tissue Their subsequent growth may well be largely 
or entirely proliferative and intrinsic However lipomas do occur which arc 
not everywhere well demarcated from the surrounding tissue and the possibility 
must be conceded that these may have enlarged by incorporation of neighbouring 
lobules of adipose tissue 

While man> meningiomas by the time they are examined arc large well 
circumscribed growths incapable of affording information as to their mode of 
ongm the occasional extensive plaque hke growths suggest an extensne origin 
from a considerable area of meningeal tissue 

Neoplasms of the hacmopoictic tissues the leukaemias Ivonphosarcomatosis 
Hodgkin s disease and multiple m>clomatosis have long been regarded by 
most pathologists as s>stcm diseases and although metastatic diwemmation 
certainly plays an important part in the wide distribution of the lesions there 



122 


MODE OF ORIGIN OF TUMOURS 


elevated part of the sessile growth is its centre, because here the tumour is oldest 
and excessive proliferation has been m progress longest , the bulk of the epithelium 
gets progressively less towards the periphery, because of the progressively less 
length of time during which neoplastic proliferation has been present 

Should a papilloma have arisen m a relatively small field of epithelium and 
have thereafter grown considerably by proliferation, it will be of the pedunculated 
form shown m Fig I So with a narrow base corresponding approximately in 
extent with the initial area of origin and a prominently projecting mass of more 
or less complexly branched structure The supervention of malignant change m 
such a tumour may at first bring about little change in its gross form, but later 
invasive growth is likely to enlarge the pedicle and occasion irregular ulceration 
Needless to say in many advanced malignant tumours of surfaces proliferative 
and invasive growth predominates and soon completely masks all evidence there 
may originally have been of marginal additive growth Nevertheless, such evidence 
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^IG 15 —The shape of a tumour as determined by its mode of origin A ~ epithelial tumour 
in siiu B •= sessile papilloma C =» sessile papillary carcinoma D « pendurculatcd 
papilloma of rcstrivted field ot origin X extent of origin 


IS not restricted to very early ^owths but may often be found if looked for in 
\\cU*estabhshed tumours m which neoplastic change still m progress may continue 
to play a part in determining the form of tumour margins 

In solid organs also the mode of genesis of tumours may determine their 
shapes The most sinking example, already mentioned is afforded by the mam 
mary fibro adenomas the lobulated form of which is clearly due in many cases 
to coalescence of multiple originally separate tumour lobules or to the addition 
of new tumour lobules at the margins of the mam mass Mammary carcinomas 
also t ay show irregularly lobulated or branched outlines due to multifocal or 
diffuse origin m a particular territory of tissue The most notable instances of this 
arc thos^tumours which as described by Cheatle and Cutler, have arisen or are 
stiH arftin^ from the entire extent of a mam duct and all its peripheral branches 
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area of epithelium to proliferate * It has been suggested that this transferred 
contagion ’ might be a virus or perhaps some special carcinogenic en/yme 
However, m order to account for marginal additive growth there is no need 
to assume the existence of any mysterious cancer inducing influence or contagion 
passed from tumour cells to adjacent hcalthj ones As the foregoing account 
of diffuse and multifocal modes of origin shows, most kinds of tumours arise 
m more or less extensive fields of prepared tissue The first spot to display 
visible neoplasia is only the region where neoplastic potential (compounded of 
intrinsic susceptibility of tissue and the incidence of all past extrinsic carcinogenic 
stimuli applied to it) was greatest Extending outwards from this maximal 
point there is a field of diminishing potential covering a small or large area , 
and the tissue just marginal to the initial focus of neoplasia which is only slightly 
less prone to neoplastic change than the focal tissue itself soon follows it into 
active growth Marginal addition is thus not an inductive effect of cancerous 
on normal cells but merely the progressive response of the tissue field to which 
effective carcinogenic stimuli have at some time m the past been applied a response 
the timing and distribution of which arc determined b> the mtcnsiij and distnbu 
tion of those stimuli 

In the light of experimental and occupational carcinogenesis the sequences 
observed arc indeed what might have been expected Carcinogenic agents arc 
applied not to single cells or minute groups of cells but to many cells m consider- 
able areas of tissue All of the cells m the area are acted on similarly though of 
course not equally The neoplastic change which is the end product of the 
response will usually take place not simultaneously throughout the tissue destined 
to undergo it but in a particular sequence dependent on the quantitative gradients 
of the effective original stimulation That this concept accords with what ts 
actually observed to take place m man> tumours is strong evidence that they 
arc due to external carcinogenic stimuli comparable with those used experiment- 
ally Embryonic rests malignant influences or contagions m the tissues 
arc superfluous assumptions 

THE INFLUENCE OF THE MODES Ol ORIGIN ON THE GROSS FORMS OF 
TUMOURS 

The extent of the field of origin and the relative importance of the two processes 
of neoplastic conversion and proliferation wiihm that field arc important fictors 
in dctcrmminc the shape of the resulting tumour Exampks will make this ckar 
Suppose neoplastic change to occur in manj or all of the cells of a surface 
epithelium i/i siiu with liitk proliftralue increase m the number of cells The 
tumour will then appear onlj as an arci of altered cpith''lium wnh little increase 
m bulk and therefore little elevation above the general surface level Bowen s 
mtra-cpidcrmal carcinoma is such a tumour (Fig ISv) and analogous tumours 
tn mucous membnnes arc the carl> non invasive carcinomas irt suit of the alimcn- 
larj tract described b> Hauser Malloiy and others 

Now suppose considerable prohftraiivc increase in bulk to accompanv carlv 
progressive neoplastic change m a field of epithelium If the tumour is non 
invasive that is a benign papilloma ii will a*^sumc the form shown in Fig I5n 
if invasive that m I ig- I5c InFics I5iiandl5c the bulkiest and therefore most 
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ussue sometimes the whole breast , and since, as Cheatle and Cutler correctly 
sav 1 breast which attracts chmcal attention to one type of lesion is oRen a 
field m which other types of hyperplasia or neoplasia may be present and are 
likely to be present , clearly mammary cancers or any other persistent lesions 
deemed irreversible and potentially cancerous necessitate complete removal of 
the affected organ This is not to deny that strictly localized early cancers of the 
breast may sometimes be successfully eradicated by local excision as suggested by 
Fitzwilliams Nevertheless, local excision of mammary cancers m general 
even early ones is pathologically unsound , for there are many growths which, 
contrary to the prevalent assumption on which Fitzwilliams bases his conservative 
method do not start as a local change, perhaps one cell taking upon itself the 
characteristics and habits of malignancy ’ For patients curable by local excision 
simple mastectomy will also be curative For the much more numerous patients 
with tumours which seem to the clinician to be localized but m whom other 
parts of the breast contain undetected potential or actual c'lncerous chang«.s 
simple mastectomy will sometimes be curative when local excision would certainly 
fail 

HYPERPLASIAS AS PRE NEOPLASTIC STATES 

Amongst the cQmm*oncst sues of tumour formation are those tissues in which 
pathological forms of hyperplasia arc frequently seen these include the breast 
uterus prostate thyroid and other ductless glands liver and skin Moreover, 
m all of these situations transitions from hyperplasia to neoplasia are frequent 
In the breast fibro adenomas are almost always situated m a bed of hyperplastic 
tissue and persistent cystic hyperplasia is an important pre cancerous state In 
the uterus various kinds of abnormal endometrial hyperplasia are frequent and 
some of these pass insensibly into carcinoma Carcinoma of the prostate frequently 
arises in an organ already the seat of benign enlargement Most thyroid adenomas 
and carcinomas develop m glands already goitrous , and there is reason to believe 
that analogous hyperplastic strumas may precede the development of tumours 
of the pituitary gland adrenal cortex and other endocrine tissues The close 
relationship of hepatic adenomas and carcinomas to regenerative hyperplasia 
13 well known In the skm epidermal hyperplasias evoked by various irritative 
and inflammatory lesions sometimes become cancerous carcinoma may supervene 
in keratosis chrome ulcerative lesions around the sinuses of osteomyelitis, m 
X rvy or radium bums and so on In all ofthe^e cases it appears clear that the 
abnormal stimuli regenerative or hormonal, which call forth hyperplastic pro 
hferation in the tissues — proliferation which is at first reversible should the stimuli 
cease to act — may should they persist eventually evoke progressive neoplasia 
as well To the student of tumour causation, then, the nature and causes of 
hyperplasias arc of fundamental interest 

The obvious relationship of hyperplasia and neoplasia m certain cases how>,vcr 
must not be allowed to mislead us There are legion hyperplasias which never 
end m tumour formation and there arc many tumoure which develop without 
any recognizable previous hyperplasia Clearly then the causation of a tumour 
involves more than the mere persistence of hyperplasia evoking stimuli The 
specific nature of the stimulus is all important , for example on the experimental 
side both carbon lelrachlondc and aminoazotolucne cause liver damage followed 
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the tumour accordingly bong of an irrcgubrly pyramidal form with apex 
towards the nipple 

THE SURGICAL IMPORTANCE OF FIELDS OF ORIGIN 

As long ago as 1865 Karl Thiersch taught that recurrence of an epithelial 
tumour follov/mg surgical removal was not always due to incomplete remo\al of 
tumour tissue but was sometimes due to fresh cancerous change m the predisposed 
epithelium of the region This view ihougli based on good objcctisc evidence 
was unfortunately superseded by the teachings of Cohnhtim and Ribbcrt* 
whose unicentnc views on tumour genesis though speculative and erroneous 
have strongly influenced pathological thought ever since Hauser, Lohmer and 
others indeed strongly opposed Ribbcrt s sequestration hypothesis and advanced 
clear evidence for the progressive field origin of epidermal and other tumours 
and for the correctness of Thiersch s teaching regarding recurrence However, 
m spite of the conclusive evidence presented by these workers many surgeons 
and pathologists even to day continue to assume that tumours take origin from 
single small foci of tissue, and therefore that recurrence following excision is 
due to incomplete removal of tumour tissue Exposure of the falsity of this assump- 
tion has been the mam theme of the present chapter Thiersch was right md 
Cohnhcim and Ribberi were wrong, and the pathological basis of surgical 
practice must be clarified accordingly The following mstnnccs will serve to 
show the great practical importance for the surgeon of correct views on the mode 
of origin of tumours 

Because many solitary locah7cd carcinomas of the skm and hp take origin 
from relatively small fields of tissue they arc succcssfulK excised with no subsc 
quent recurrence But there arc other cutaneous growths which, because of the 
extent of their fields of actual or potential origin carry much greater risks of 
recurrence Such arc the cancers arising m bum vears vulval Icucoplakia, chronic 
ulcers radiation dermatitis and other chronic inflammatory lesions, Bowtn s 
epidermal carcinoma in sifu and the multiple squamous cell or basal cell growths 
in people with highly sensitive skins the extreme instance being the mhcriicd 
disease xeroderma pigmentosum In all of these eases, the surgeon knows that 
the risks of recurrence following extirpation of established areas of growth ate 
very great he less frequently recognises clearly that the recurrences arc due not 
to incomplete removal of tumour tissue but to fresh cancerous change m similarly 
predisposed tissue If, then cancer appears m a burn scar or chronic ulcer the 
entire scarred or ulcerated area must be looked upon as a likely field of subsequent 
cancerous change and the proper surgery is not merely excision of the cancerous 
area, but extirpation of the entire prepared ficld—ampulation if need be So also 
vailval Icucoplakia which has commenced to become cancerous necessitates 
radical vulvectomy mere local removal of an area of growah is almost certain 
to be followed by rccuncncc elsewhere The surgeon of course recognizes his 
limitations in eases of multiple skm cancer with xeroderma pigmentosum or oth-r 
highly sensitive skins, ihconlv fully adequate surgery msuchcascs would be flaying 

Mammary surgerv should lake cognizance of the mode and extent of origin 
of mammary tumours Since m many eases cancer of the breast arises not from 
a single minute fccus but from a considerable field of predisposed mamnary 



CHAPTER 8 

STRUCTURE AND GROWTH OF TUMOURS 

The structure and growth of particular kinds of tumours are described m the 
special chapters of Part 11 Certain general aspects of the subject _ ho<»ever 
require comment here For further details and references, see Nicholson s Tumour 
Studies my 1934 work, and the papers of Foulds and Cowdry 

TUMOUR STRUCTURE AND FUNCTION 

(1) The degree of organization of tomonrs 

In Chapter 3 it has already been noted that most benign tumours shou a high 
degree of differentiation and organization, and many malignant tumours 
differentiation or anaplasia but that some malignant tumours have a highy 
organized structure This last point deserves emphatic repetition The degre 
of differentiation and organization seen m many papillaty carcinomas and adeno 
carcinomas approaches that of the norma! tissues , and serial f " 

of such tumours (references by Foulds) have shown that they have orderly pattern 
and grow in obedience to rules which, lu part, resemble those 
the growth of normal tissues” With the statement of Reimann and Toennie , 
Benign growths have an organization, while malignant ones do not , sureiy 
no competent pathologist will agree 


(2) Metaplasia m tumours 

Tumour tissue probably never shoves any peculiar metaplastic Ganges o 
which the parent normal tissue is incapable m non neoplastic lesions Squa 
metaplasia m glandular carcinomas of the uterus (Fig 16), bronchi J 

canal breast salivary glands or nasal cavity, has its parallel m , 

plasti m mnaminalory or hyperplastic states of these epithelia Ti^ ^ Jntnrv 
to osseous or cartilaginous metaplasia, uhich is seen m reparative and m 
states of the mesenchymal soft tissues as well as in some of their 
ever m certain situations tumours arc by far the most frequent pa 
lesions to disclose the dormant metaplastic potentialities of the parent 
Thus squamous metaplasia m the cpitheha of the gall bladder, . 

intcstmai tract or breast is very rare save m carcinomatous tumours o 
although U has often been staled that squamous change commonly 
chronic bronchiectasis or bronchitis this is an error , except m „ 

squamous metaphsia in human bronchial disease is rare Mucus 
carcinomas of the breast (Fig 17d) reveal a metaplastic potency 
epithelium which is rarely disclosed m any other lesion Goblet cel 
has occasionally occurred even m carcinomas of the skm (Nicholson 
The difTicuU question of the histogenesis of many of the ovarian tumours inv 
consideration of the metaplastic potencies of the ovarian tissues poten 
which but for the existence of the tumours we would hardly suspect 
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by rcgcneraljve hyperplasia but tumour formation ts rarcl> seen following th'* 
former and very frequently following the latter and on the clinicil side whde 
alcoholic cirrhosis seldom leads to hepatic tumours the cirrhosis of hacmochro 
mitosis quite frequently does so Of importance also is individual susceptibility 
of a particular tissue to tumour formation for example the epidermis of i 
person with xeroderma pigmentosum or the intestinal mucosa of a person dcstin''d 
to develop familial polyposis is m an unstable state and is reidv to become neo- 
plastic on slight provocation In such susceptible tissues it is probable that 
mild physical or chemical stimuli of diverse kinds insufTicicnt to effect permanent 
changes m normal tissue suffice to evoke persistent h>pcrpbsia and cvcntuil 
neoplasia 
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th}j> js seldom so great as to depmc the tumours wholly of recognizable resemblance 
to their parent, and i general preservation of type is usually apparent 

(4) Structural variations in a single tumour 

It IS cf great importance to recognize that, not only do diflerent tumours m 
one class show individual differences of structure, but that a single tumour 
may show i great vanuy of structure Tlius a cancer of the breast may contam 



Fio 17 —The range o'* structure in 4 carcinoma of the breast A =» intra duct curcinoma m 
targe ducts ( ■< 100) B *= m smalt duels ( y 100) C « scirrhoui. spheroidal celled carcinoma 
( 225) I> signet ring celled carcinoma ( < 225) 


ar^s of cribriform intra duct carcinoma areas of papillary growth areas of 
tnuUratmg adenocarcinoma and areas of polyhedral-tell carcinoma partly 
of medullary and partly of sdirhous tvpc (Fig 17) A bronchi d tumour 
may contain areas of adenocarcinoma mucoid carcinoma, squamous cell carci 
noma and dilTuse oat cell carcinoma A thjroid tumour may display the whole 
gamut of possible structure, from perfectly differentiated thyroid vesicles, or 
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(3) IndividaaUty in the structure of tumours 

One of the most remarkable properties of tumours is the stability of individual 
characters which they show Each tumour has its own peculiarities of structure 
and behaviour which it maintains larj,ely unchanged even through a long and 
complicated metastatic career (Willis, 1934 , Chapter 7) The same applies 
to transplantable animal tumours repeated serial transplants maintain, with 
minor variations, the special characters of the patent tumours “Each tumour 
has specific properties , tumours owning the same parent tissue have family 
resemblances but individual pecuhanlies All these properties are permanent 
and hereditary” (Foulds) This remarkable stability of individual type shows 
more clearly than any other single fact that neoplasia consists m an irreversible 
change m the tumour cells themselves and not m any adventitious change m their 
environment 



Flo 1 6 —Squamous metaplasia m endometru! adenocarcinoma {a 120 1 


Minor variations of structure doubtless due to variations of available nutri- 
ment and other extrinsic factors, arc seen m dilTcrcnt parts of a tumour or in 
us mctastascs or transplants Apart from mere degenerative changes these 
'anations comprise increased or decreased structural differentiation as compared 
"ith the normal structure of the parent tumour Increased structural difier- 
cnliation is exemplified by occasional instances m which a metastasis of an 
anaplastic epidermoid carcinoma may show well keratinized squamous-cell areas 
or a metastasis of a cellular poorly differentiated carcinoma of the thvroid mav 
snow some typical colloid filled thyroid xcsiclcs Decreased structural differ- 
cn nation i c increased anaplasia is not unusual m metastatic crowihs These 
'h™ P^«nt primary tumour, especially m 
1932) "■iihcorrcspomlingdimmuiioirororgamKdpautm But 







Fic 18 — Spmdle-cellcd area of a lymph 
nodal metastasis of a squamous cell carci- 
noma of the tongue the fusiform tumour 
cells mingling diffusely with the fibroblastic 
stroma ( x 82 ) 




Fio 19 —Pseudo glandular appearance pro- 
duced by desquamation and degeneration 
of the centres of the downgrowths of a 
squamous-cell carcinoma of the skin (x 70) 


(6) Secretorj function in tumour cells 

There is probably no glandular tissue endocrine or exocrine, the special 
secretion of which is not produced in some of its innocent or malignant tumours 
Many examples of such secretory activities arc referred to by Nicholson, Willis 
(1934) and Cowdry The most familiar instance of an exocrine secretion in 
tumours is the mucus produced so plentifully in the “ colloid ’ or mucoid adeno 
carcinomas and less plentifully m the signet ring cell carcinomas and in the 
pleomorphic salivary tumours The production of bile bv carcinomas of the liver 
(references by Wilhs), and of digestive enzymes by carcinomas of the pancreas are 
also well known Mammary fibro adenomas may lactate (Nicholson Fig 2 
Geschickter and Lewis) and this apphes also to transplanted adenomas in 
lactatmg rats (Grauer and Robinson) 
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cystic areas filled with colloid to diffuse masses of cells mdistmguishablc from 
sarcoma This structural heterogeuerty does not conJlict Nvith the principle of 
tumour individuality enunciated above, the range of structure displajed by a 
particular tumour is itself one of its peculiarities 

The frequently variegated structure of individual tumours shows both the 
arbitrary nature of histological sub divisions of any single species of tumour and 
the pitfalls awaiting tumour graders To set out, for example, to label all bronchial 
carcinomas either squamous celled , oat celled or adcnocaicmoma is 
both futile and impossible The entiiy is broncfva! carcinoma, and ah other 
prefixes or adjectives arc merely descriptive of the possible variations of structure 
seen in tumours or m a tumour, of that species Certainly in many fttmoufs 
one or other variant predominates and it is legitimate to inquire whether pre- 
dominance of particular variants has any bearing on prognosis But certainly 
also, most such inquiries arc vitiated from the outset because no exhaustive 
microscopical study of the tumours to ascertain their complete structural compo- 
sition, has been or could be made Hence, as already stressed m Chapter’ 3 
ntlempts at precise numerical grading of tumours for prognostic purposes arc 
wasted clTort 

(5) Mimicry m tumours 

The structural versatility of cancerous epithelium pointed out by many workers 
(e g Kettle Cohn WiUis 1932 and 1934 Tudhopc and Chisholm , Cappcll , 
Saphir and Vass , Brooks) is not sufiiciently appreciated by most pathologists 
Anaplasia metaplasia stromal reactions accompanying mfiammatory changes 
adaptation to the architecture of invaded tissues — all these factors operate to 
disguise the epithelial nature of many carcinomas and to simulate the structure 
of other kinds of tumours (Fig 18) It is still a prevalent habit to dub any highly 
cellular diffuse tumour sarcoma , overlooking the obvious fact that any kind 
of tumour when sufficiently anaplastic and rapidly growing is diffusely and 
highly cellular U is lime too for pathologists to recognize that study of the 
fine relationships of stromal collagen or rcitculin to the cells of anaplastic tumours 
of doubtful nature will not enable carcinomas sarcomas and other tumours to 
be distinguished 

Some further specific warnings agamst possible histological misdiagnoses 
may be mentioned briefly here A cellular tumour containing scattered brown 
pigment is not necessarily a melanoma it may be a carcinoma or some other 
growth with admixed residues of former haemorrhages A cellular tumour with 
vacuolated fat laden cells is not necessarily a liposarcoma , it may be a carcinoma 
With some fatty degeneration of its cells or with manv macrophages laden with 
dcgvncntion products A highiv vascular tumour wtlh tumour cells lining 
blood filled spices is not necessarily an angioWastic tumour u may be an 
anaplastic vascular carcinoma or a vascular idcnocarcmoma with haemorrhage 
into glanduhr spaces A tumour composed of spmdlc-cclls and muUmuc!c,Ucd 
gunt cells mdiscrimmalcly arranged is not necessarily a polyTOorphous-cellcd 
sarcoma these features arc common m parts of anaplastic caremomis A 
tumour containing large irregular mulUnucIcated syncytial masses associated 
With cxtcnvjvc areas of hxemorrhage is not necessarily a chorion-cpilhchonn 
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nucleoli for many years, concluded (1936) , “ The nucleolus is much larger m 
proportion to the size of the nucleus m all malignant cells, regardless of the type 
or origin of the neoplasm, this difference being great enough to permit easy 
differentiation from all other cells m the hands of one experienced with fresh 
tissues ” This conclusion is cited only as an example of the dangers of preoccupa 
tion with one small facet of a large problem To any pathologist aware of the 
absence of sharp distinctions between benign and malignant tumours, of the 
gradual nature of the neoplastic change, and of the close resemblance of some 
well differentiated malignant tumours to the corresponding normal tissues both 
in general architecture and cellular details, such a conclusion will of course appear 
absurd Cowdry and Paletta measured the sizes of the cells, nuclei and 
nucleoli, in many experimental and human epidermal carcinomas, and found that, 
while many malignant cells showed a high nuclcocytoplasmic ratio and large 
nucleoli, no single cellular measurement made yielded results so characteristic 
of malignant cells as to differentiate them invariably from neighboring hyperplastic 
epidermal cells 

Nuclear hyperchromatism, though common in actively growing malignant 
tumours is not a constant or distinctive feature , and Feulgcn s reaction shows 
that malignant cells do not differ significantly from normal cells in their thymo 
nucleic acid content (Cowdry) 

(2) Mitosis 

The earlier studies of mitosis in tumours (Stroebe, 1890 , Hansemann 1890 
1892 , Pianese, 1896, and others) have been well reviewed by Levine (1931) who 
has himself made a painstaking research into the chromosome counts and the 
abnormalities of mitosis in tumour cells The few mitotic figures seen m benign 
tumours usually appear normal but m rapidly growing malignant tumours 
many abnormalities of mitosis are observed These include multipolar and abor- 
tive mitoses, variations in the size and number of the chromosomes, which may 
reach several hundred (Deckner), and are often approximately tetraploid or 
polyploid in number (Levine), delay and irregularity m the movements of the 
chromosomes and failure of cytoplasmic division, leading to multinucleated giant 
tumour cells Hansemann and others have seen m these abnormalities an essential 
feature of neoplastic growth but this view cannot be accepted , for, as Galeotti 
and others showed abnormal mitoses can be produced in growing or regenerating 
tissues by the application, of heat or chemical agents, and they are also to be seen 
m regenerative hyperplasia Hence, as Cowdry and others have insisted their 
presence m rapidly growing tumours m which of course degenerative changes 
are common, is not surprising 

The*^ ^portion of tumour cells which are m mitosis at any given time is, in 
most case^a good measure of the rate of growth of the tumour Rapidly growing 
tumours m^y show mitosis in 5 per cent or more of their cells the proportion 
probably neV^r exceeds 10 pei cent Although special ffxatives are necessary 
for preservati^ of the finer of mitotic figures satisfactory pictures are 

often afforded W the ordinary h6r«natoxylin stained paraffin section of formalin 
'Mixed tissue (FigA 21 24) As long ago as 1890 Zenker remarked on the good 
preservation of mitotic figures m postmortem material and Evans (1926) 
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Secretion b> tumours innocent or malignant of the endocrine glands is the 
cause of most of the hyperhormonal states c g acromegaly, hyperparathyroidism 
adrenal sinhsm hypcnnsulinism and hvpcradrtnalism and of some cases 
of hyperthyroidism Granulosa cell tumours and arrhcnoblastomas of the 
ovary produce ocslrogtnic and androgenic hormones , and intcrslitnl*ccn 
tumours of the testis may produce precocious puberty Chonon-caremomas or 
Ihcir mctastascs evoke the hormonal results of pregnancy including a strongly 
positive Zondek* Aschhcim test, persistent decidual reaction and luteal cvstic 
changes m the ovaries The hormonal disturbances involved m the production of 
the positive pregnancy reactions accompanying some malignant tumours 
of the testis are m need of further elucidation 
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Ur 20 — Clcar-wlkJ pveudo gUnJular cystic strocture m a glycogen tish epidermoid careinoma 
of the sWm of the neck in a >voman aged 72 tier p 270) A earW glycogenic change in c/nccrous 
clumps n *• cysts Ucicd by Users of cteat ettts and conUmmg v.-attry fluid rivh m fucoxn 
(>' 66) / ^ “ 


(1) The nucleus 


THE CYTOLOGY Of TUMf^URS 


Some malignant tumours show many nuclear abnormalities tncluumg hjper- 
cfiromatism pnnt nuclei lobed and multiple nuclei abnormally large nucleoli 
and abnormal mitoses Struck bs these chang^ many workers have adopted 
the Mcw that neoplasia must consist in some n/cultar change m she nucleus or 
in mitosis and some fantastn. hvpolhcvcs havc^^-'n advanced {s ‘ Clnpier 11) 
Othen lute bxomc obsc»scd with nuclear and nucleolar cha'^^ 'T' a means 
of rrcogmrmg tumour cells Thus MacCarty of the Mayo C{ip»c after studying 
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host animals produce the appropriate tumours, and from these characteristic 
cultures can be obtained Under suitable conditions the cells of various tumours 
maintain their individually peculiar characters without change for unlimited 
periods of cultivation As Lewis insists, the behaviour of tumour cell cultures 
shows plainly that malignant cells are permanently altered cells, and that they 
maintain their altered characters " independently of the special environment or 
agents which induced them ” 



Fio 22 — Enlarged views of mitoses from Ihe same specimen as Fig 21 A = late spireme or 
aster cut m equatorial plane B = aster figure with achromatic spindle and centrosomes 
(X 2125) 


THE STROMA OF TUMOURS 

Only a bare outline of this subject can be given here , for further details, see 
Fischer, Bohmig and Chapter 10 of my 1934 work 

(1) The blood vessels of tumours 

These comprise pre existing vessels and newly formed vessels derived from 
them ^ As described m Chapter 9 pre existing arteries long remain intact in 
mvaded^tissues, but veins often sufler invasion and occlusion In many tumours 
the formation of new vessels from residual ones is conspicuous In projecting 
papillary of fungating growths the vascular channels must clearly all be newly 
formed by proliferation from the vessels of the subjacent tissues But in many 
non protuberant tumours also as Goldmann (1907) showed by injection methods, 
there is an abundant proliferation of irregularly branching small vessels at the 


CVTOLOG^ 


133 


showed that the number of mitotic figures sufftrs no appreciable decrease in 
specimens allowed to remain unfixed for 24 hours after excision 

(3) Tlic cjtoplasm 

No constant peculiarities of any of the visible constituents of the c>1oplasm 
of tumour cells have been demonstrated Centrosomes Goigt apparatus and 
mitochondria arc present in mal gnant cells, and the variations in their appearance 
in some tumours are no more than might have been expected from the degrees 
of anaplasia or functional disturbances present (references by Cowdry) 



no 21 — rrom an hepatic metastavs of a caremonu of the lonvil showing numerous mitov» 
in(.iuUmg muliipolar mitoves and rcccntI>-diMdcd pairtd and triple cctfs. (t(C Mamed 
paraffin section of formalin fivcd p m tissue ) ( >' 600 l 


(4) The tissue culture of tumours 

Tlic individual c>tologicil peculiarities of tumours arc often discernible in 
Ihcir cells when cultured in Miro and culture thus affords one impornnl means 
of studjang the cviologv of tumours Many studies have been made in this field 
foremost of which arc those of Ludford and of Lewis, others will be referred to 
when describing the special Kinds of tumours 

According to 1 cwis the experienced eye can distinguish the cells of difTcrcnt 
tumours m culture from one another nnd from the corresponding normal cells 
Kui tlicrc IS no one striking visible feature common to all malignant cells 
Tumour cells in cultures show abnormalities of mitosis comparable with those 
seen in the tumours fn iiro Inoculations from tumour cultures into homologous 
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irregular channels lined by endothelium only or by naked tumour cells The 
vascularity of course varies greatly, from the nearly complete avascularity of 
densely scirrhous carcinomas to the extreme vascularity of such tumours as 
the pulsating skeletal metastases of carcinomas of the kidney or thyroid Many 
tumours, as they grow peripherally, suffer central necrosis, because of inadequate 
vascularity or a suicidal occlusion of vessels 

(2) Tlie fibroblastic stroma of tumours 

Nearly all tumours, innocent or malignant, possess a connective tissue frame- 
work more or less appropriate to the parenchymatous tissue proper Such stromal 
tissue IS scanty and devoid of recognizable arrangement m many anaplastic 
carcinomas and sarcomas, moderate in amount and of orderly arrangement in 
well differentiated malignant and benign tumours, and abnormally abundant 
and dense in scirrhous carcinomas 

The architecture of the fibroblastic skeleton of tumours vanes with the nature 
of the tumours and the nature of the invaded tissues Many carcinomas are 
sharply aheolatcd or clumped in structure, compact masses of epithelium being 
set in the spaces of a well defined stromal spongework In many anaplastic 
growths, however, the distinction between tumour parenchyma and stroma is 
less clear , the tumour cells lose their polarity and the scanty residual stroma 
IS mingled with them m a diffuse and disorderly manner 

Connective tissue is ubiquitous, and the fibroblastic proliferation (desmo 
plasia) evoked by a particular carcinoma is similar m most host tissues Thus 
the metastases of a scirrhous carcinoma m different situations such as lung 
liver, bone marrow and lymph glands, will usually show approximately similar 
proportions of tumour cells and fibrous stroma — another instance of maintenance 
of individuality by tumours Metastatic tumours m the brain, however, often 
contain less fibrous stroma than their fellow metastases elsewhere, probably 
because of the paucity of connective tissue in the central nervous system Infil- 
trating tumours m the lung often use the alveolar walls as a preformed vascular 
stroma, and the tumour plugs occupying the air-sacs are themselves devoid of 
vessels or stroma (Fig 42) 

The elastic tissue of tumour stroma was studied particularly by Scheel 
Waljaschko and McConnell The elastic fibres in the walls of vessels and ducts 
long resist destruction by invading growths and can be demonstrated by appro 
pnate stains after all other pre existing elements have disappeared Great 
proliferation of elastica occurs m the dermis beneath early carcinomas of the 
skin {see fig 5) and underlying Paget’s disease of the nipple and around mam 
ducts m cancerous breasts (Sekiguchi , Cheatle and Cutler , but there is usually 
little or no increase of elastic fibres in the stroma of invasive tumours 

(3) The osteoblastic stroma of tumours 

The reaction of bone to metastatic or invading neoplasms vanes greatly 
In many cases the bone undergoes rarefaction and absorption but in others 
It becomes denser and heavier This osteoplastic reaction occurs very frequently 
from carcinoma of the prostate (q v ) less frequently from mammary carcinoma 
and relatively rarely from other carcinomas and, as suggested by Goetsch (1906) 



STRONJA 


J35 


margins of mvadmg growths By mjcction methods also, Lewis found that each 
of several rat tumours had its own peculiar sascular pattern 




no 23 — 5tnear of aspirated tissue from a rapidly growing mmour of soft tissues of thigh of a 
girl aged 16 years probably hmphosarcoma A -an aster B « a diastcr The number of 
chromosomes which could almost be counted is normal or nearly normil ("<500) 


. 5 ^ a;,, ^ 




rn *4 — Cctlutar pleomorphism and mitoss in an aniplasttc tumour of the lung probsbly n 
fitroviicoiTU The c iromosomcs in the gnnt tumour cell could ncarl> be counted and esen 
m the Single sci.t(on greatly exceeded the nomut number ( 300 and W» J 

The nets formed scsscls m milignwt tumours arc usuall> small and simple 
in structure . and tn npidl> grossing tumours lhc> consist of tiiitc more linn 
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sometimes much wider Astrocytic reaction is much more prominent in grey 
matter than m white, probably because protoplasmic astrocytes are more labile 
and responsive to stimulation than fibrillary astrocytes The reaction zone about a 
metastatic growth has no “barrier” function, it is soon invaded and destroyed 
by the growth, while fresh reactive changes appear more peripherally The 
astrocytes rarely survive for long in the substance of the growth Oligodendrocytes 
appear to play little part in the reactionary gliosis around secondary tumours 






Fig 26 — Astrocytosis at the margin of a metastasis of mammary carcinoma in the brain (Cajai s 
gold-chlondc sublimate ) (x IJO) 

The reaction of non neoplastic neuroglial cells to invading gliomas, and the 
persistence of such cells within the tumours, occasion great difficulties m the inter- 
pretation of the histogenesis of some of these growths {see Cox, Scherer, and 
Chapter 52) 


(5) Leucoc>tic reactions excited by tumours 
^Excluding inflammatory infiltrates due to bacterial infections of tumours, 
collections of leucocytes of various kinds occur m or around malignant growths 
Collations of hmphocytes are often conspicuous around the invading margins 
of sqWmous cell carcinomas of the lip skin tongue, or cervix uteri The viev/, 
vigoroqsly promulgated by Murphy and supported by Ewing, that this lympho 
c>tic re^onse is a specific defensive reaction against these tumours, has little to 
commend, it {see Woglom 1929) Plasma alls often occur along with lymphocytes 
in the stropia of tumours and occasionally they predominate (Sormani, Willis) 
Neutrophil ^granulocytes often collect around necrotic foci in tumours and 
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and Axhauscn (1909) it is probably evoked by diffusible chemical products of 
particular kinds of tumours The fact that cancerous prostaiic epithelium produces 
large amounts of an acid phosphatase suggests that the oslcophsiic reaction of bone 
to intruding tumours is due to this or other enzymes liberated by the tumour cells 
Another form of proliferative reaction of bone to secondary growths is the 
deposition of new bone by expanded periosteum This may occur either as 
’ onion skm ’ laminae more or less parallel to the surface of the bone, or as fine 
or coarse regular or irregular trabeculae ptojccimg serltcally from it Both 
kinds of formation arc w ell seen m metastatic neuroblastoma m bone as described 
and depicted m Chapter 55, but similar new bone especially of coarsely irregular 
vertical arrangement may term also with many kinds of metastatic carcinoma, 
even tho c with prcdomimntly osteoclastic results (Fig 25A) This abundant 
new bone formation m secondary growths has often led to radiographic mis* 
diagnoses of primary osteogenve sarcoma 



no 25 ^-Skiagrams of bonei erntammg mctasiaics of cateinoma of the btaJdcr {Cate I 
Chapter 28) A « ihum with conlaimng much new formed periosteal hone 

B *- vertebn which ihough full of mciasiauc growth shows normal structure ostcophjtei 
at tower edge may have bw evoked by the growth 

Another important fact for radiologists is that Tadiographically normal appear* 
anccs may be seen m bones containing heavy metastatic growth (fig 25B) In 
such bone the tumour infiltrates the marrow spaces only and leaves the trabeculae 
intact there is neither osteoclasia nor ostcoplasia 

(4) The neuroglial stroma of tamourv 

V Metastatic growths m the brain often excite a neuroglial prolifenlion the 
\iain elements of which arc the astrocytes Special staining methods c g Cajal i 
^ld<hlondc sublimate method arc necessary to display this astrocy 1 os»s 
adequatclv (Fig 26> Tlic astrocytes multiply, Iwomc larger and their processes 
become coarser and more numerous The rone of reaction vanes m siidih 
often It extends only 1 or 2 tnillmtcircs from the tumour margins but it is 
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as in Nicholson’s and Schwenke’s cases, must be taken into account m interpreting 
the structure of some supposedly “ mixed ” tumours of the uterus {see Chapter 48) 

CARCINO SARCOMA 

Good recent reviews and discussions of this controversial subject include those 
of Harvey and Hamilton Saphir and Vass, Foulds and Brooks ‘ Carcmo 
sarcoma” implies either (a) simultaneous malignant neoplasia in two distinct 
tissues, an epithelial tissue and its non epithelial stroma, or (b) consequent 
sarcomatous change in the stroma of a carcinoma The fortuitous development 
of two separate tumours a carcinoma and a sarcoma, in contiguity with each 
other IS not relevant to the subject, and a “ collision tumour ” so formed should 
not be called a carcmo sarcoma 

The evidence in support of the real existence of occasional carcmo sarcomas 
is stronger m animal and experimental than in human pathology The earlier 
experimental work which dealt with apparently sarcomatous changes taking 
place during successive passages of transplantable tumours, is well reviewed in 
the papers of Haaland (1908) and Russell (1910) Without discussing these 
controversial findings m any detail, I may point out that striking changes are 
known to occur in the histological structure of some tumours during serial trans- 
plantations, and that Lewis and Earle have found evidence m tissue cultures of 
the structural versatility of carcinomas Thus Crocker tumour No 10, which 
was originally diagnosed as carcinoma and later assumed a sarcomatous appear- 
ance, Lewis believes may some day again be recognized as really \z carcinoma 
So also, Walker rat tumour 315, originally diagnosed as adenocarcinoma, on 
serial transplantation assumed the appearance of a round cell ^sarcoma , yet 
Lewis says From the study of its malignant cells m cultures \ am inclined to think 
that It is still a carcinoma ” Earle described spindle c^\led transformation of a 
rat adenocarcinoma in transplants and cultures 

Another and more recent kind of experip-jental evidence is the production 
by means of chemical carcinogens of tumours which have appeared to contain 
both carcinomatous and sarcomatous, constituents, such as those described by 
Bonser and Orr Since carcinogenic, hydrocarbons can evoke tumours in both 
epithelial and non epithelial tiss^fes, there is of course no intrinsic impossibility 
in simultaneous or nearly simyitjneous neoplasia occurring in two distinct tissues 
exposed to such agents before assuming that this has indeed occurred, it 

is essential to consider ca^gfujjy whether the supposed ‘ sarcomatous ’ element 
may not be only diffusely^growing epithelial tissue Some spontaneously occurring 
animal tumours also shAw a seemingly composite carcmo sarcomatous structu-c , 
and Rudduck and I ha^g reported a canine thyroid tumour which seemed clearly 
to be of this nature The primary growth m the thyroid showed a mixture of 
adenocarcinoma and osteogenic sarcoma, while metastases m the lungs consisted 
of sarcomatous tissut only, speafically identifiable because of its osteoid 
characters 

'Human pathology afiords at least one indubitable example of sarcomatous 
change m the previously liemgn connective tissue of an epithelial tumour , this 
occasionally occurs in a inammary fibro adenoma (Chapter 13) The case is 
somewhat peculiar, howevei, m two respects first, the connective tissue of a 
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especially m degenerating areas of mucoid adenocarcinomas They may invade, 
and be found within, large unhealthy tumour cells, i finding which has sometimes 
been interpreted wrongly as due to phagocytosis of the leucocytes by the tumour 
cells Eoswopivl granulocy tes arc sometimes plentiful m and around tumours, and 
general cosmophilia of the blood is present in some cases {references by Willis) 
The local and general eosinophil reactions of Hodgkin s disease arc also to be 
noted here The significance of such reactions m tumours is obscure the 
functions of eosinophil granulocytes arc stiU unknown, and collections of these 
cells occur m many and diverse non neoplastic lesions Sfocrophaiies hden 
With hpoid material or pigment, arc common in or around degenerating or 
haemorrhagic tumours and foreign hod\ giant cells may also appear where 
lipoid absorption is in progress or where there arc fragments of degenerating 
keratin or nccrotn. bone 


(6) Metaplasia m the stroma of tumours 

Osseous or cartilaginous metaplasia m the fibroblastic stroma of carcinomas 
IS not very uncommon It has occurred with adenocarcinomas of the stomach 
(Gruber Laubmann), of the intestine (Foulcrton, Clark) of the gall bhddcr 
(Micsch), of the uterus (Nicholson Schwenkc), and of the salivary glands (q v ) 
In Laubmann s case, metastases m the lungs showed osseous and cartihginous 
changes in the stroma , and in Micsch’s case mcttsfascs m lymph glands, hver 
and lungs, as well as the primary growth, showed plentiful stroma with many 
bony trabeculae containing bone mauow In Schwenke's evse there appeared 
to be a close relationship between the stromal ossification and squamous meta 
phsia in the tumour itself Nicholson (1924) depicted ossification in the stroma 
of a carcinoma of the prostate and the formation of nodules of hyaline cartilage 
m the stroma of an adenocarcinoma of the endometrium I have seen bony 
metaplasia of the stroma m a bronchial adenoma , and m a pleomorphic 
sahvarv tumour Ossification or chondrificalion is well known m the fibrous 
component of mammary fibro^adenomas m dogs (Schlollhaucr) and the same 
occurs occasionally in human mammary tumours (Chcatlc and Cutler Tudhopc) 
loulds (IW) made a careful studv of bony and cartilaginous mctaphvn 
of the host tissues, induced by trmsplams of a fowl carcinoma and pointed 
out the significance of this regarding the histogenesis of some supposedly 
mixed tumours 

The occurrence of mctaplasi i m the stroma of prostitic carcinoma as m 
Nicholson s ease and of metastatic growths as m Laubmann s and Miesch s 
cases points to the correct mtcrprctalion of a ease described by Schmorl m 190S 
This was one of prostatic carcinoma with osicoplaslic metastases m many bones 
and mcnsiascs m the lungs which shovsed ovlco-chondro sarcomatous ” tissue 
minded with carcinoma Schmorl believed that ostcopi isia induced m the bones 
by the carcinoma luid become sarcomatous and that ostcosarcomatous metastases 
had then developed in the lungs aloncwithmctastatn, carcinoma , but a preferable 
mtcrpictatjon is that osseous and cartilaginous mctiphsia took place m the 
ilroma of carcinomatous metsMases 

Tlie possibility of stromal chondnfication or ossification m uterine carcinomas 
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of new fibres from dirmged nerves in and around tumours, but without supposing 
It to mean innervation of the tumour cells 

That denervation of a tissue may inhibit invasive tumour growth into it, 
was suggested by some observations of Chcatlc’s on the spread of rodent carci 
nomas of the skin , and experimental work (references by Willis, 1934) suggests 
that the variations m rate of growth of tumours in tissues under dificrent states of 
disturbed innervation may be due to vasomotor changes Further work is needed 
on this subject 

RATE OF GROWTH OF TUMOURS, AND FACTORS AFFECTING IT 

Dificrent tumours differ very widely in their rates of growth Many benign, 
and some malignant tumours grow very slowly and attain only a small bulk 
after many years , some anaplastic tumours grow w/th mushroom like rapidity 
I have examined a metastatic deposit of a bronchial carcinoma situated in the 
oral mucous membrane, which grew m 4 weeks from just visible dimensions to 
a projecting tumour 3 centimetres m diameter and 12 grammes in weight I have 
also seen patients with metastatic growths m the hver, m whom the anterior edge of 
this organ was at palpably lower levels on several days m succession Evelcth and 
Wetzel reported a case m which following excision of the lung, recurrent 
growth into the open pleural cavity from a small residue m the bronchial stump 
was found at necropsy 58 days later to have attained a weight of 2 500 grammes, 
a mean increase of 43 grammes daily The authors estimated that, assuming 
the tumour to have grown regularly m an exponential manner, its final daily 
increase must have been 340 grammes , and that its rate of increase was of the 
same order as the maximal rate of early embryonic growth 

One of the individual characters of each tumour is its growth rate, which 
it tends to maintain nearly constant throughout its career But many factors 
arc known to be capable of modifying the standard growth rates of particular 
tumours This is not surprising , for, as vve have seen the high degree of struc 
tural and functional organization attained by many tumours shows that their 
growth IS not wholly uncoordinated nor exempt from the influences governing 
the activities of normal tissues Thus, tumours of tissues which arc subject to 
hormonal control may also show evidence of similar control As instances may 
be cited the acceleration of growth of carcinomas of the breast during late 
pregnancy and lactation and their retardation on cessation of lactation (Chapter 1 3) 
the retardation of some mammary carcinomas m mice during lactation (Haddow 
1938), the temporary retrogression of some proslatic carcinomas following 
castration and the retardations or retrogressions of some prostatic and mammary 
carcinomas following administration of ©estrogens (Haddow ct al , 1944) 

The most remarkable instance of alteration of tumour growth rates effected 
by extrinsic chemical agents is the retardation of growth produced in both expcri 
mental and spontaneous tumours by carcinogenic agents (Haddow, 1938 , Haddow 
and Robinson 1939 , Badger ei aj , 1942) Pertinent here also are the occasional 
spontaneous retrogressions of malignant tumours some of which appear to have 
followed severe infections or major operations (references m Chapter 3) It is not 
improbable that when more is known of the chemical changes involved m carci- 
nogenesis, m the hormonal control of both normal and neoplastic tissues, and 
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fibto adenoma is not a simple stroma m the tumour but has neoplastic qualities 
of ns own ab initio, the benign turnout being a genuinely mi\cd or composite 
one and secondly, sarcomatous chance in this tumour is not accompanied by 
carcinomatous change in its epithelium so that the result is nor a carcino- 
sarcoma’ , but sarioma supersenmg m a fibro adenoma 

With this peculiar cxccptidn and with the exception of the equally peculiar 
mixed tumours of the uterus I do not know of any reported instance m human 
pathology m which the interpretation of sarcomatous change m the stroma of 
an epithelial tumour is bc>ond doubt Further of the many reported eases 
of ' carcinosarcoma I have not seen any which could in my opinion be 
accepted unreservedly Even Harvey and Hamilton s well-considcrcd and able 
advocacy of the reality of such tumours has failed to convince me I believe 
that the structural vagaries of anaplastic and diffuse carcinomas and reactive 
changes m stromal tissues suiTicc lo account for the appearances depicted by 
these and other wtilcts I do not deny that true caremo sarcomas may occur 
in human beings but no conclusively established ease has been reported and 
most of the alleged instances arc dearly only eases of plcomorphtsm m carcinomas 

I am not alone m this sceptical attitude Saphir and Vass reviewed 153 sup- 
posed carcinosarcomas from the htcraturcv and concluded ‘that the caremo 
sarcomatous nature of these tumors is very questionable They also reviewed 
a number of their own tumours which were at first thought to be carcino- 
sarcomas but which on more careful examination were micrprcicd as primary 
carcinomas Cappcll described and depicted great plcomorphism in a 
proslilic carcinoma m which m some places the appearances were typically 
carcinomatous m others a sarcoma like structure was produced by diffuse growth 
of the carcinoma cells, while in yet other parts hyalmc changes m the stroma 
produced superficial resemblances to cartilage and to osteoid tissue Such 
appearances arc readily misunderstood and m the past have given rise to much 
false interpretation as caremo-sarcoma * mixed tumours etc The reader 
should recall also the paragraph earlier m this chapter on mimicrv in tumours 

NCRVCS IN TUMOURS 

In Chapter 1 1 of my 1934 work I discussed in detail the relationships between 
tumours and nerves and concluded with Ludford Hci70g and others that 
there IS no satisfactory evidence that malignant tumour cells arc innervated 
that all genume nerves found m tumours arc inclusions and that supposed nerve 
endings m tumour cells depicted by several writers arc only retraction bulbs 
or varicose nerve fibres contiguous with the cells Nerves show remarkable 
persistence in the substance of invading tumours so that all manner of relation- 
ships between residual nerve fibres and tumour elements Will be demonstrable 

Moreover when a nerve trunk is damaged bv a tumour numerous new 
fibrils grow from the living axis cylinders of the proximal stump of the nerve 
trunk These new axis cylinders not only prow ujihm the perineural tube of the 
proximal portion but penetrate into the neoplastic tissue The process is exactly 
simihr lo what occurs after section of a pcnpheral nerve, and there seems no 
reason to suppose that the new formed axis cylinders exert anv trophic influence 
on the neopbiijc cells (Rvaic) Meisvcl also saw this regenerative outgrowth 
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as regards all of these substances, diflerent workers have obtained very diverse 
results, no doubt because of differences in the nature of the tumours analysed 
and m the amount of the secondary changes present m the tissue Voegtlin 
decided that “no conclusive evidence exists at present which reveals any quanti 
tative difference m chemical composition between normal and malignant tissues 
Whatever differences do exist are of a quantitative nature, the biological 
significance of which is difficult to evaluate 

(2) The carboh>dratc metabolism and respiration of tumours 

Warburg s early work m this field was summarized by him m 1925 and by 
Dickens m 1930 Warburg s technique permitted estimation of the tissue 
respiration (oxygen consumption) and glycolysis (the splitting of sugar into lactic 
acid) m thin slices of fresh tissue He found that many normal tissues, especially 
actively proliferating ones, and also actively growing tumours, showed marked 
glycolytic activity under anaerobic conditions, that under aerobic conditions 
the glycolytic function of normal tissues was suppressed in favour of oxidation, 
but that tumour tissue often showed aerobic glycolysis A characteristic feature 
of the metabolism of tumour cells appeared to be their high power of glycolysis 
under aerobic as well as anaerobic conditions with low respiratory quotient , 
and this was attributed to some disorder of oxidation m the cells (Dodds) 

Subsequent work, however, has shown that aerobic glycolysis is not peculiar 
to tumours, but is exhibited also by many normal tissues, e g testis, retina, tonsil, 
kidney medulla, intestinal mucosa and bone marrow , and that some malignant 
tumours eg some human lymphosarcomas and mammary carcinomas, show 
low aerobic glycolysis Interesting discussion of the pros and of the question 
will be found in the letters of Dickens, Boyland and others m Nature (1940), m 
which Bercnblum ero/ concluded that ‘ when a tumour is compared with the tissue 
from vvhich it is derived, there are no characteristic differences or peculiarities 
between the carbohydrate metabolism of the two ’ Orr and Stickland (1941), 
however found that m tumours arising m the rat’s liver following administration 
of azo dyes there was a sudden change in metabolism as compared with that of 
the non cancerous liver tissue 

It is clear that many actively growing tumours do show high aerobic and anae 
robic glycolysis and low R Q though these are not peculiar to tumours The 
high aerobic production of lactic acid by some tumours has been shown in yi\o , 
when fasting tumour bearing animals were given intraperitoneal injections of 
glucose, fructose or maltose, a striking decrease of pH values was shown by 
means of an electrode introduced into the tumours (Voegtlin) Fructose is said 
to be glycolysed by some tumours but not by others (references by Boyland) 

(3) Constitutional metabolic effects of tumours 

In Chapter 3 it was pointed out that cachexia accompanying malignant 
tumours is readily explicable as the result of ulceration, haemorrhage, pam and 
interference with important bodily functions, and that no specific cancerous 
poisons need be postulated Study of the chemistry of tumours confirms this , 
no peculiar constituents or metabolites have been identified in tumours Most 
of the laborious work done on the chemistry of the blood and other body fluids 
and tissues in cancer patients or tumour beanng animals has been wasted effort 
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m tumour mcnbohsm these may all be seen to be related phenomena and 
perhaps radiattonal earctnogcncsts and nidiaUonal therapy may also be found 
to come withm the same ambit "nic hope of the therapist is that future research 
may discover some chemical substance or other agent capable of body wide 
application, which wiU be much more selectively lethal or inhibitory to tumour 
tissue than any >ct known If such a discovery is made, it will be as the result 
of more mlimate probing of the chemistry of carcinogenesis tumour inhibition 
and hormone action 

THE CHEMICAL COMPOSITION AND METABOLISM OF TUMOURS 

Although variable quantitative chemical and metabolic differences between 
some nor/nil and neoplastic tissues have been detected u is doubtful whether 
these have any great significance as regards the nature and genesis of ncophsia 
Only the barest outline of the mam findings can be attempted here for further 
details and references sec the reviews of Boyland (1934) Holmes (1935), and 
Vocgtlin (1937) 

(1) The chemical composition of tumour tissue 

A great deal of the work, m this field is valueless because of unsumbly chosen 
material or lack of adequate normal controls Tumours with abundant stroma 
or rich m blood or oedema fluid, or containing plentiful secretions or showing 
haemorrhages, degenerative changes or necrosis or accompanied by plentiful 
aggreplions of infiammaiory or phagocytic cells— all of these arc clearly unsuitable 
for chemical analysis and comparison with normal tissues \ ct very few recorded 
annljics make tl dear tint these sources of error were appreciated and avoided 
And how difTicuh it must be to nvoid them will be rccogmrcd by every pathologist 
familiar with the diversity of microscopic structure and cclluhr health m malignant 
tumour tissue When he observes how frequent lipoid dcgcncrativt changes 
and lipoid phagocytosis are tn tumours when he knows that tumour cells commonly 
produce their appropriate secretions in great quantities when he sees the large 
amounts of glycogen of pigments of mucin or of calcific deposits present m 
certain tumours, he will attach hulc importance to the results of painstaking 
analyses of the cholesterol esters or enzymes or proteins or carbohydrates 
or inorganic salts of tumour tissues or to comparisons of these with analyses of 
the corresponding normal tissues Purther as regards most tumours it is not 
possible to obt-am the corresponding norma! tissues for comparison The 
normal tissues corresponding to carcinoma of the breast sarcoma of bone and 
glioma of the brain arc mammary epithelium osteoblasts and astrocytes respect 
ivcJy and none of these can be obiamed for analyses onmited with ofh'*f tissue 
elements except in the unnatural conditions of tissue cultures 

With the foregoing points m mind it is not surprising to learn that several 
workers cited by Hoyhnd and Vocgihn have found that many tumours have a 
relatively high hpoid content that tumours differ in th- amounts of sodium 
potassium calcium and fnagnevtum which they contain but that there are 
no conviant or signtftcam pcculianircs (Shear) that various cn/vmes and 
vatamins glutathione pyravic acid anti manv other substances present m normal 
tissues arc present also m tumours m v^niblc non-divtmctivc amounts and that 
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any abnormalities found have been no more than non specific secondary effects 
of the tumours The hope that biochemical studies of the cancerous patient 
will reveal anything fundamental regarding the nature or growth of cancers or 
will lead to diagnostically useful tesU, has so far proved a vam one, and \s hkcly 
to remain so 

Of the 30 or more tests which have been advanced for the chemo diagnosis 
of cancer reviewed by Panton (1937) and Woodhouse (1940) man> have been 
patentlj absurd, and none has proved of any real use To the pathologist, aware 
of the diversity of diseases included under the term cancer , the discovery of 
an> generally applicable chemical ‘ test for cancer would indeed appear little 
'ihon of miraculous One might as well seek for a univ ersal ‘ test for inflammatory 
diseases ’ ’ 
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THE DIRECT SPREAD OE TUMOURS 
THE INVASIVE PROPERTIES Of TUMOUR CELLS 


Properties of the tumour cell itself, known or hypothcttcil, \Wiieh may be of 
significance as regards its invasive capacity include (1) its power of progressive 
multiplication, (2) its motility (3) its possible plngocytic powers, and (4) its 
possible elaboration of toxic or lytic substances To these must be added another 
possible factor residing not in the tumour cell itself but in its environment 
namely (5) the possible loss of growth restraints normally exercised by neighbouring 
tissues on each other Let us examine each of these in turn 



Fio 27 —A metastasis of anaplastic carcinoma of parotid gland m lung showing compression 
of lung good demarcation of edge of growth but absence of a capsule ( X 100 ) 

(1) Progressive multiplication 

Progressive multiplication of malignant tumour cells is certainly an important 
factor m their infiltrative growth At the margins of an invading tumour successive 
generations of young cells arc continuously budded out into the surrounding 
tissues and at the same time, expansive increase of the mam mass of the growth 
must provide a ms a tergo which assists to thrust the budding marginal cells into 
all available crevices of the invaded tissues The growth of the tumour thus 
resembles that of a root and its attached rootlets , the mam root enlarges expan 
sively, while the rootlets and root hairs thrust their way along lines of least resist 
ance m the surrounding soil , and the growth and soil disrupting powers of the 
whole structure are attributable to the progressive proliferation of its cells 

However, while proliferation is an important factor m invasive growth it is 
certainly not the only or even the most essential one There arc some rapidly 
proliferating tumours with no invasive properties such as the rapidly growing 
mammary fibroadenomas, and there arc many carcinomas of relatively slow 
growth which are nevertheless highly infiltrative such as some scirrhous 
carcinomas of the breast or stomach Further, the often rapid cellular multiplica- 
tion of reparative and hyperplastic tissues or of transplanted embryo tissues, 
confers no invasive properties 


CHAPTER 9 


THE DIRECT SPREAD OF TUMOURS 

In Chapter 7 we saw how in the early development of a tumour, we must 
distinguish between spreading neoplastic change m a field of tissue and cellular 
proliferation of the neoplaitic tissues During the earl) growth of a tumour, 
these two distinct processes coexist but after the whole of the predisposed 
field has undergone neoplastic change the tumour groins solely by multiplication 
of Its own cells Thii proliferative growth continuously increasing the bulk of 
the tumour tissue, progresses in one or both of two ways with respect to neigh 
bounng normal tissues namely {!) expansne and (2) infiUraUse 

(1) Growth by expansion 

Growth by expansion, whereby a circumscribed tumour merely thrusts neigh- 
bouring tissues aside as it enlarges, calls for little detailed description Purely 
expansive growth as with many kinds of benign tumours produces a sharply 
circumscribed tumour often distinctly encapsulated In malignant tumours all 
degrees of combination of expansive and infiltrative growth are seen and when 
the former predominates, the tumour mav appear to the naked e>e to be sharply 
circumscribed around most or all of its periphery as for example with many 
renal carcinomas In such cases however, closer studj usually reveals mdbtmct 
naked eye demarcation or microscopic degrees of infiltration at some part of 
the margin of the growth (f-ig 27) 

While a tumour growing wholly or largely by expansion in a homogeneous 
tissue will usually be nearly spherical m shape one growing in heterogeneous 
tissues or m situations where it is subjected to unequal pressures m different 
parts will be moulded into different shape:> Thus subcutaneous lipomas are 
usually more or less flattened because confined between the skm and the under- 
lying part^ multiple uterine myomas suffer deformations hv mutual compression 
circumscribed tumours projecting into hollow viscera often become elongated 
or otherwise moulded m shape by the cavities in which they grow and physically 
dense or rigid structures such as bones ligaments, tendons or stout visceral 
capsules confine and deform expanding tumours contiguous with them 

(2) Growth by infiltration 

Growth by infiltration, whereby the multiplying cells of a tumour insinuate 
themselves into the minute interstices of the normal tissues requires much more 
detailed description We have to consider on the one hand the invasive properties 
of tumour cells and on the other hand the paths by which infiltration takes place 
and the changes brought about by such mfiltration This is the special subject 
of the present chapter (For additional details see Chapter 1 of my 1934 work ) 
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(3) Phagocjtjc powere 

The phagocytic posvers of tumour cells, displayed for foreign particles by 
some kinds of motile cells m culture, irc of little significance as regards the 
mvasiveness of tumours Stemhaus, Stroebe and others depicted appearances 
suggesting that tumour cells had engulfed blood corpuscles or stromal cells, 
but, as Greenough showed, most of the “cell inclusions” often seen m tumours 
are products of the cells themselves and not the remains of enclosed cells 
Occasionally, polymorphonuclear leucocytes are found within tumour cells , 
I have seen this most frequently in mucoid carcinomas, and it clearly denotes, 
not phagocytic ingestion of the leucocytes by the tumour cells, but invasion of 
degenerating or unhealthy tumour cells by the leucocytes 

(4) Metabolites 

Metabolites capable of affecting the surrounding tissues arc undoubtedly 
produced bv tumours The high lactic acid output of rapidly growing tumours 
IS well known and the stromal reactions etoked by invading tumours point to 
the influence of diffusible products of the tumour ceils According to Voegtim, 
“It is conceivable that the excessive amounts of lactic acid present m tumours 
with the consequent decrease m pH may be concerned m the destructive 
action of tumour cells on adjoining norma! tissue’ However, there is no 
evidence that slowly growing turnouts show any significant metabolic differences 
from the corresponding normal tissues, or (hat any tumours produce abnormal 
metabolites with toxic or lytic properties The degenerative and atrophic changes 
m the cells of tumour invaded tissues arc readily accounted for as the result of 
mechanical pressure, vascular disturbances, and unsuccessful nutritive competition 
with the continuously multiplying invading cells The idea that tumour invasion 
depends essentially on damaging effects exerted on the invaded tissues by soluble 
products of the tumour cells is entirely speculative 

(5) Possible loss of growth restraints 

Release from growth restraints was postulated by Ribbert as the essential 
factor m invasive malignant growth Ribbert assumed that the capacity of most 
normal cells for indefinite multiplication was normally restrained by a complex 
set of factors largely dependent on the organized relations of the cells to adjacent 
tissues Release from these restraints e g as the result of mflammatory isolation 
of groups of epithelial cells, permitted these cells to multiply continuously and 
to invade, thus forming a malignant tumour Plausibility was lent to this view 
when tissue culture experiments not only proved the unlimited proliferative 
powers of normal cells but also showed the mutual organizing influence of 
epithelia and connective tissues when grown together 

However, while it is quite possible that m the early genesis of a primary 
carcinoma connective tissue changes may play some part in facilitating epithelial 
invasion, there are good grounds for rejecting the hypothesis of impaired stromal 
restraints as an adequate general explanation of the proliferative and invasive 
properties of tumours (a) The cells of a primary growth continue to invade 
neighbouring tissues to depths far beyond the extent of stromal changes due 
to the carcinogenic stimuli which evoked the growth (b) When transferred to 
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(2) Motility 

The motiht) of ome kindi of tumour cells is well attested Virchow (1863), 
Grohe (1865) and Carmalt (1872) long ago observed amoeboid movements of 
cells from freshly excised tumours, and Waldeyer (1872) and Vierth (1895) 
pointed out the possible importan<» of such motility in tumour infiltration and 
metastasis While it is possible that these early workers mistook migrating 
macrophages for tumour cells, later tissue culture studies have shown that certain 
kinds of neoplastic cells can migrate The earlier observations of Carrell and 
Burrows, Hanes and Lambert, and Lambert m this field have been confirmed 
by more recent workers, e g Lewis, Ludford, Cox and Cranage Russell and 
Bland, and Coraan 

Just as the most actively migratory cells m cultures of normal tissues are those 
of the macrophage fibroblast series of mesenchymal tissues (Ludford) so also 
the most active motihty observed in tumour cells is in those of mesenchymal 
tumours Bland and Russell vividly described the movements of meningioma 
cells m cultures as follows ‘ They glide forward like slugs trailing behind 
them a single triangular or tapermg process and throwing forth m front a number 
of mobile flame shaped processes which appear to be feeling their way through 
the medium The characteristic form of migration is m the shape of a growing 
tongue or spike of cells which slip along one over another with their sides always 
m apposition each cvH using the other as a scaffold along which to creep 
Cinematograph) of the epithelioid sheets m both meningioma and foetal lepto- 
menmges shows that the cells move about independently m them and crawl 
about on top of one another 

No doubt, m tumours denved from the normal!) migratory cells of the 
haemopoietic tissues free cell molihiy is commonly present, and this may easily 
be an important factor m the wide diffusion of malignant cells m the leukaemias 
and generalized lymphosarcomatosis 

Active migration of the cells of gliomas of various types m tissue culture was 
described by Russell and Bland Of tumour astrocytes they said, ‘They are able 
as units to move freelv m an amoeboid fashion and to regain their more elaborate 
form on coming to rest These potentialities doubtless explain m some measure 
thv highly mfiltranve character of the gliomas 

The evidence for free cell motihty m epithelial tumours however is mcon- 
cIusivl Neoplastic like normal cpithelia in culture, usuall) form compact 
sheets of cells from which isolated cells seldom migrate, and from the structure 
of well differentntcd squamous-cellcd or glandular carcinomas, it also seems 
unlikely that they possess independent migratory cells However, Coman (1942) 
observed that m tube cultures of some carcinomas cells might b^ome detached 
from the mam mass, display amoeboid movement and form new isolated colonies 
The same worker (1944) also advanced micro disscctional evidence that squamous 
carcinoma cells have subnormal adhesiveness, which might conceivably be related 
to Ihcir invasive properties Further studies are needed to ascertain whether 
the poorly diflercntiated cells of anaplastic carcinomas may often be motile in 
fresh tissues or cultures 
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the tout ensemble, different but more or less fixed for every type of malignant 
cell, that counts ” It must be admitted, however, that so far the mam components 
of the tout ensemble remain obscure 

THE ROUTES OF INVASION 

Infiltrating tumour cells take the following paths (1) tissue spaces, (2) intra 
cellular paths, (3) lymph vessels, (4) veins and capillaries, (5) arteries, (6) coclomic 
spaces, (7) cerebrospinal spaces, and (8) epithelial cavities 



Fio 29 —Interstitial infiltration of wall of a vein bv sphcroidal-cell carcinoma of breast ( v: 40 ) 
(1) Infiltration of tissue spaces 

Microscopically it is often clear that the cells of a tumour have infiltrated the 
tissue spaces or mlercellular interstices dissecting the tissues apart along planes 
of anatomical cleavage and occupvmg all available nooks and crannies amongst 
the tissue elements Tumour cells are seen in immediate contact with muscle 
fibres, parenchymatous epithelial cells, or nerve cells (Figs 28, 29) This is 
indeed the initial and fundamental mode of infiltration , a carcinoma does not 
at once penetrate to the lumma of lymphatics and blood vessels , it must first 
mfilirate tissue interstices So also the peripheral extension of well established 
growths continues to be partly or largely by a general infiltration of tissue spaces, 
not restricted to vascular channels or other preformed paths This is not to denv 
that infiltration often involves lymphatics and blood vessels as well as general 
intercellular spaces, or that some tumours spread preferentially by vascular 
channels 

As might be expected, invasive growth progresses most rapidly in soft tissues 
with many potential or actual interstices, such as muscular tissue, the parenchyma 
of most viscera, central nervous tissue, or bone marrow On the other hand, 
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other sites and tissues of the body by metastasis the cancerous cells continue 
to display the invasive properties undimmished, properties which are not displayed 
by grafts of normal tissue expenmcnlally transferred to the same sites (c) The 
unimpaired mvasiveness of malignant tumours when transplanted from one 
animal to another shows that this cannot depend on any hypothetical loss of 
tissue restraints peculiar to the first animal (d) Tumours of identical origin 
show widely different invasive powers, and the particular degree of mvasiveness 
displayed by a given tumour reappears repeatedly m its metastases and m the 
case of transplantable tumours, in repeated transplants Each tumour mamtams 
Its own peculiar infiltrative and metastatic proclivities (e) Pure cultures of 
ceils m Miro have clearly been removed from ail restraints exercised by other 
tissues but, cultures of normal cells do not grow into tumours when implanted 



FiG 28 — Inierstiiial infUtraijcji of muscular coal of small mtcsline by argentaffin caremoma 
(X 32) 

into homologous animals while cultures of malignant cells of the same type 
produce tumours when implanted It is clear then that the invasive properties of 
tumours reside largely or entirely in the tumour cells themselves As Foulds 
said, ‘ There is no evidence that normal cells of any age have the capacity for 
behaving like cancer cells under any known conditions 

We must conclude there that the factors determining mvasiveness m a tumour 
are still undetermined Continued excessive proliferation is one of them but 
not the sole one Mutual adhesiveness or possibly other physical properties, 
of the tumour cells may be concerned Motility of tumour cells may play a part 
in some kinds of tumours While diffusible metabolites from tumour cells may 
effect changes m neighbouring tissues, there are no solid grounds for regarding 
these changes as the essential prelude to invasion Malignant invasion cannot 
be explained as the result of release of restraints exercised by neighbouring tissues 
mvasiveness is clearly a property of the tumour cell itself Perhaps mvasiveness 
does not depend on any single factor perhaps as Cowdry concludes It is 



154 


THE DIRECT SPREAD OF TUMOURS 


of the histological study of tumours Of the earlier accounts of this mode of 
spread, those of Waldeyer (1867), Hoggan (1878) and Recklinghausen (1885) 
are notable, while for clarity and completeness those of Heidenham (1889), Vogel 
(1891), Stiles (1899) and Ernst (1905) have not been bettered Handley (1922) 
attributed to lymphatic permeation an exaggerated pre eminence m tumour 
spread and metastasis which, though widely accepted in surgical teaching, is not 
endorsed by most pathologists {see Goldmann, 1911 , Willis, 1934 , and Gray, 
1938) 



Fio 31 —Permeation of perineural lymphatics by spheroidal cell carcinoma of breast (X 40 ) 

Striking naked eye examples of lymphatic permeation are often to be seen 
m the serous membranes, the affected area presenting clearly visible white networks 
or strands of growth occupying and distending the subserous lymph vessels The 
best specimens of this are seen m the visceral pleura m some cases of primary 
or secondary carcmomi of the lungs and in the mesentery in some cases of 
secondary peritoneal carcinosis In most cases of this kind there is a coexisting 
permeation of the visceral lymphatics, eg extensive subpleural lymph \essel 
carcinosis of the lungs is always accompanied by widespread permeation of the 
peribronchial and septal lymphatics, often visible on the cut surface as fine nodular 
branching strands Such affection of the lung which is well described and 
depicted by Wu, is most often secondary to carcinoma of the stomach, but is seen 
also from carcinomas of the breast, uterus, intestine or lung itself Occasional 
cases of cutaneous melanoma display stnkmg naked eye examples of lymphatic 
permeation, the affected vessels appearing as black cords between the primary 
growth and the regional lymph glands (Marchand , Handley , Hertzler and Gibson , 
Sutton and MalUa) 

Microscopic examination, of the infiltrating margins of carcinomas often 
reveals good examples of the growth of tumour cells along perineural perivascular 
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densely compact tissues with few interstices such us cartilage or dense fibrous 
tissue, act as more or less effective barriers to invading tumours Thus tendons, 
ligaments, fasciae the sclera strong visceral capsules periostea and articular 
and other cartilages often remain intact in invading tumours, or confine and mould 
them 



Fio 30 —Invasion of skeletal muscle fibres by carcinoma of lung (x 280 ) 


(2) Intracellular infiltration 

Occasionally tumour cells are seen to have pcnciraied wjihm the cytoplasm 
of the cells of the invaded tissues Such intracellular invasion occurs most fre 
qucntly into striated muscle fibres and rarely into epithelial cells or nerve cells 
Invasion of muscle fibro occurs usually along with interstitial infiltration 
but IS someiimes the predominant mode of extension m the muscle The malignant 
cells penetrate the saicokmmal sheaths and multiply within the striated substance 
of the fibres The sarcolcmma long persists as a distended investing sheath for 
the cylinder of growth which has replaced the fibre substance Often the cells 
advance axially along the fibre leaving a residual zone of muscle cytoplasm 
beneath the sarcolcmma (Fig 30) Examples of this mode of extension arc recorded 
by Fujinami Speed WiUis Pulvcrtaft and Harlz and van der Sar 

Invasion of epithelial cells or of columns of cells is best exemplified m the 
extension of some secondary carcinomas m adrenal cortical tissue (WiHis 1934) 
rarely such invasion may be detected also m the liver or Kidney ’ 

(3) Infiltration along lymph vessels hmpliatic penncation 

LyTuphatics constitute a system of preformed paths of whn.h many carcinomas 
freely or even preferentially avail themselves Tlic pffri played by lymph vessels 
m the direct extension of carcinomas was recognized almost from the beginning 
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of breast cancer with widespread permeation, and skin nodules on the trunk, 
the cervical, axillary, inguinal, and often also the thoracic and abdominal lymph 
glands are cancerous , and extensive lymph vessel carcinosis of the pleura and 
lungs or of the peritoneum is always accompanied by involvement of the thoracic 
or abdominal lymph glands Hence the absence of lymph nodal deposits in a 
region of secondary groMhs thought to have arisen as a result of lymphatic 
permeation is strong evidence that this interpretation is erroneous This lest 
proves for example, the falsity of the view of Handley, Kolodny and others 
that metastatic growths m bones arise by way of neighbouring lymphatics , for, 
as I pointed out in 1934 and as my subsequent observations confirm, most meta- 
static growths m the skeleton are not accompanied by tumour deposits in the 
regional lymph glands 




Fio 33 — Permeation of perineural Ivmphalics by adenocarcinoma of gall bladder ( X 90 ) 

The fate of cancerous lymphatics has been the subject of some debate Handley 
described a perilymphatic fibrosis which obliterated the vessels and destroyed their 
tumour content so that the spreading permeation zone became separated from 
the parent primary growth by a widening zone of cancer free fibrosed tissue 
Along with Fitzwilhams, Fraser and most other workers, I have seen no evidence 
of such a process 

Lymphatic permeation is not confined to small vessels, but occurs frequently 
also in vessels of large calibre such as the mam tributaries of the cisterna chyli 
and thoracic duct or the cistema and duct itself The earlier records of tumour 
invasion of the thoracic duct were collected by Leydhecker(1893) Winkler (1898) 
and Schwedenberg (1905) , and m 1934 I fully reviewed the subject The duct 
is invaded m about 3 per cent of all fatal cases of malignant disease, and in at 
least 6 per cent of all fatal cases of abdominal carcinomas Invasion almost 
alwa>s takes place from tumour deposits in the upper retroperitoneal lymph 
glands cither directly or by way of the mam lumbar or mesenteric tributaries 
of the cistema Carcinoma of the stomach is the responsible primary tumour 
m about one third of the cases, carcinoma of the uterus m about one quarter 
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Of mterstitiallymphatics (Fi^,s 31 34) In most cases such microscopic permeation 
extends only for short distances beyond the edges of the visible or palpable tumour, 
with some tumours however it is surprisingly extensive Thus from a relatively 
small palpable growth m the breast, impalpablv permeated lymphatics, perhaps 
indicated bj scattered outcrop nodules m the skin, may ramify widely over the 
trunk and even on to the proximal parts of the limbs Small gastric carcinomas 
ma> produce almost body wide permeation of lymphatics I have seen a carcinoma 
of the parotid gland with permeation of the dermal and deep fascial lymphatics 
accompanied by outcrop nodules m the skin of the trunk and thighs (Case No VI, 
Chapter 17 , and Wilhs 1934) 



Fiq 32— Permemon of penneurat lymphatics by adenocarcinoma of stomach (x 120) 

However such extensive lymphatic permeation docs not usually proceed in 
a simple centrifugal manner from a single primary focus In cases of mammary 
cancer with widespread permeation and skm nodules as also in my case of parotid 
cancer just cited, it is certain that tumour occlusion of regional lymph glands 
and main Ijmph vessels occasions repeated retrograde embolic dissemination 
of the tumour cells m plexus lymphatics thus establishing auxiliary foci and 
satclhic nodules from which permeation extends to link up with other permeated 
areas So also widespread permeation from gastric and other visceral growths 
proceeds not only from the primary tumours but from many metastatic foci 
established in lyanph glands, peritoneum or other organs Extensive lymphatic 
permeation is rarely or never a simple centrifugal process but depends on eonflu 
cncc of separate zones of permeation from subsidiary foci established b> metastasis 

Tl\c condition of lymph glands in an area of presumed lymphatic permeation 
IS of great significance In a region of extensive permeation of lymph vessels 
It is clearly mev liable that all lymph glands m the region should be affected either 
by conivnuous permeation or by emboUsm experience confirms this m cases 
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The frequency with which gross tumour invasion of large veins is demonstrable 
at necropsy is insufRciently appreciated In 500 consecutive necropsies on cases 
of malignant disease of all kinds (Willis, 1941), I found naked eye examples of 
invaded veins in 102 cases (20 per cent) This, of course, is a decided under 
estimate, since it was impracticable to make a complete dissection of all veins in 
affected areas In a series of 64 necropsies on cases of epidermoid carcinoma 
of the head and neck, m which careful dissection of all mam veins in this region 
were undertaken, these veins were found grossly invaded in 30 cases (46 per 
cent) A detailed account of the first 20 cases in this senes was published in 1930 



Fio 35 —A low mound of thrombus formed over area of invasion of lumen of a mam hepatic 
vein by a metastasis of carcinoma of lung The thrombus itself contdins colonies of tumour 
cells (x 10) 

In 1934, I collected from the literature examples of invasion of large veins by 
tumours of all kinds Carcinomas of the stomach pancreas, liver, lung, thyroid 
and kidney often invade mam veins, as do also embryonic renal tumours, testicular 
teratomas, chondrosarcom is and other sarcomas The invading tumours some 
times grow along the lumen of the veins for surprising distances , e g renal 
carcinomas invading the renal veins may grow up the inferior vena cava and into 
the right chambers of the heart (relercnces by Polayes and Taft) , chondrosarcomas 
have extended in continuity through the vena cava and right cardiac chambers 
into the pulmonary arteries (Fry and Shattock , Kosa) and the same has been 
observed of testicular tumours Probably the most extensive intravascular 
growth recorded was from the teratoma of the testis described by Herrog , this 
formed a continuous irregular cast occupying the vena cava renal veins right 
chambers of the heart, and the pulmonary arteries even to their peripheral 
branches 

The structural details of invasion of veins were first studied carefully by 
Goldmann and later by myself (1930 and 1934) Purely mural invasion of a large 
\ cm m ay set up a proliferative thickening of its mtima which, along with mechanical 
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of the cases, while the remainder include carcinomas of the intestine, gall bladder 
ovary and other abdominal and pelvic viscera, and only occasionally pulmonary, 
oesophageal or other growths affecting the duct m its thoracic part The tumour 
ma> occupy and distend the duct m part or the whole of its course, and the 
cjhndncal or fusiform mass of growth may attain a diameter of 1 or 2 centimetres 



FiQ 34 — Permeation of large lymphatics m wall of duodenum by adenocarcinoma of stomach 
(X 120) 

In other cases occluding masses of growth dUernate with segments of patent 
duct or with masses of thrombosed lymph Permeation frequently extends into the 
tributaries of the duct, and adjacent thoracic or cervical lymph glands are often 
affected so that the cancerous duct itself may be difficult to distinguish amidst 
irregular masses of growth When the duct is affected throughout its whole 
length the tumour may project from it into the great veins m the neck Cancerous 
occlusion of the thoracic duct is the most frequent cause of chylous ascites, 
which however, is present in only a minority of cases of such occlusion Chylo 
thorax may also be present These chylous effusions probably result from 
obstructive ectasia and rupture of tributary lymphatics (For a valuable review 
of chylous and pseudochylous effusions see Wallk and Scholberg ) The cancerous 
thoracic duct as a source of metastasis is discussed m the next chapter 

(4) Invasion of veins and capillary Wood vessels 

Infiltrating tumours frequently invade the walls of small or large veins, pene 
tratc to their lumma and proliferate mtravascularly Certain classes of tumours, 
e g renal carcinoma, are notorious for their behaviour m this way and may extend 
continuously withm large veins for great distances It is however, important 
to recognize that venous invasion is not peculiar to any particular class of neo 
plasms, but is shown m greater or lesser degree by almost all kinds of malignant 
growths 
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(8) Imasion of epithelial cavities 

Distension of the major hollow viscera by bulky growths within them and 
polypoid projection of the growths from orifices, as in the uterus, renal pelvis 
or alimentary canal, of course does not necessarily imply invasive growth 
Extension of malignant tumours within the cavities of mam ducts, however, is 
sometimes an important mode of spread Thus carcinoma of the kidney or renal 
pelvis may grow down and distend the ureter and may even enter the bladder , 
uterine growths may extend back within the Fallopian tubes , nasopharyngeal 
tumours may grow along the Eustachian tube to the middle ear 



Figs 39 and ^ — Invasion of the perivascular spac^ of the brain by a diffuse tumour of the 
leptomeningei^ m a child (x40) 

The invasiot^ of minute epithelial spaces sometimes plays an important part 
m the microscop e* extension of tumours Infiltrating growths m the kidney may 
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compression of the vessel may result m its obliteration without either tumour 
invasion of the lumen or the formation of thrombus Invasion of the lumen 
however, brings the tumour in contact with the blood stream Over the invaded 
area of intima a small thrombus forms (Fig 35) Organization and malignant 
mfiUration of this initial thrombus* follow the thrombus grows steadily until 
the lumen is occluded, when thrombosis along a section of the vessel takes place 



Fio 36 —Section of a latge thyroid vcinmvadcd by a metastasis of renal caremoma m the thyroid 
The apparently detached clumps of tumour are cross sections of villiform fringes of growth 
which projected into the lumen (x 60 ) 

Malignant orgam/ation of this column of thrombus follows , and so the process 
advances section by section along the lumen of the occluded vessel The relative 
rates of malignant invasion and organization of thrombus vary Tumour cells 
may be found multiplying within unorganized clot Sometimes masses or strands 
of naked tumour accompanied by htllc or no thrombus are seen projecting into 
the blood stream (Fig 36) Some tumours, e g renal caremoma commonly 
produce long cylinders of almost pure growth within the vtm either occluding 
the vessel and adhering to its wall or more often leaving a narrow sin like channel 
cartvmg some blood flow 

We have been considering examples of tumour invasion of large veins Even 
more frequent is microscopic penetration of capillaries and small veins m invaded 
tissues— a venous and capillary permeation comparable with that of small lymph 
atics described above (Fig 37) Goldmann was the first worker to appreciate 
sufficiently the general importance of such permeation of blood vessels m the 
local extension of tumours and his findings can be confirmed by anyone who 
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extend along the unniferous tubules, or in the testis along the seminiferous tubules 
or in the breast along the ducts In making this interpretation m the breast 
great caution is essential , mammary carcinoma is often of muliicentnc or even 
diffuse origin and what appears to be extension of tumour a duct may 



Fio 41 —From same specimen as Figs 39 and 40 ( x 40 ) 



Fig 42 — Intra abcobr s-^rcad of a metastasis of carcinoma of bbdder m lung ( x 80 ) 

really be independent malignant change in that duct A special instance of tumour 
spread in minute epithelial casitics is seen m lung tissue m which tumours often 
occupy the atr sacs and spread from air sac to air sac i/o the septal pores (Fig 42) 



CHAPTER 10 


IVtETASTASrS 

The preformed paths along which tumours spread m contmuitj, as described 
in the previous chapter, arc also the paths through which the> metastasize by 
transport of detached tumour fragments to a distance These paths are (i) 
lymph vessels (u) blood vessels (ni) coclomic spaces, (iv) cerebrospinal spaces, 
and (v) epithelial cavities Metastasis by each of these paths will now be considered, 
further detuls will be found m my earlier work (Wilhs, 1934 and 1941) 



Fig 43 — Metastasis of papillary psammoorcinoma of ovary m a lymph gland A large afferent 
lymphatic in the capsule and the subcapsular smus are occupied by grow th w hich also extends 
deeper into the gland { < 60 ) 

METASTASIS VIA LYMPH VESSELS 
(J) The metastases of carcinomas in lymph glands 

One of the most prominent features of the behaviour of carcinomas is their 
frequent production of secondary growths m regional lymph glands Most of 
these growths undoubtedly arise initially from detached tumour emboli carried 
to the glands m the lymph flow, and not by continuous permeation from the 
primary growths to the glands Local recurrences following surgical removal of 
primary growths of the breast tongue hp vulva etc , occur either at the site 
of thevpnmary growth or in the lymph glands and only rarely at mterraediate 
sites Many workers have carefully examined the tr^sues. mtenenmg between 
primary carcinomas and their early lymph nodal metastases, and have failed 
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glands from various specific groups of caremomas, see Willis (1934) and the 
appropriate later chapters of the present work 

Table 1 

Lymph nooal Metastases in 426 Consecutive Carcisoma Necropsies 


Primao’ growths (carcinomas) 

j 

No of 
cases 

No with metasiascs 
m lymph glands 

Epidermoid carcinomas of the head and peck - 

- ' 

64 

51 

(S0%) 

Basal ceil carcinoma of skin - - - - 


5 ! 

0 


Oesophagus -------- 

_ 


12 

(7J%) 

Stomach 

_ 1 

85 ! 

76 

(89%) 

Intestine 

_ 1 

65 1 

20 

<3I%) 

Liver - -- -- -- - 

_ 

5 1 

i 5 


Biliary tract ------- 

_ 

13 

! 6 


Pancreas ------- 

- _ 

tt 1 

! 8 


Breast - -- -- -- - 

- 

45 

\ 36 

(80%) 

Uterus -------- 

_ 

30 

15 

(50%) 

Ovary - -- -- -- - 

- 

9 

i 6 


Prostate -------- 

_ 

15 

i 9 


Kidney parenchyma ----- 

- 

10 

5 


Kidney pelvis ------- 

_ 

3 

3 


Bladder -------- 

- 

5 

2 


Lung - -- -- -- - 

- 

27 

25 

(93%) 

Thyroid -------- 

- 

6 

5 


Other sues ------- 

- - ! 

n 

10 


Total 

- 

426 

294 

(69%) 


(2) The metastases of non carcinomatous tumours m l>mph glands 

(a) MaUgnafU grohOis of lymphoid tissue 

These as might be expected, frequently produce secondary invol\cment of 
multiple glands This applies to lymphosarcomis rcticulosarcomas, and to 
thcjr congeners lymphatic leukaemia and Hodgkm s disease To what extent 
true embolic metastasis is responsible for the spread of these tumours from ghnd 
to gland IS uncertain Metastasis certainly occurs but direct non embohe spread, 
and also spread of the neoplastic change itself to further areas of lymphoid tissue 
also take place 

(h) Other sarcomas 

\ Excluding the malignant tumours of lymphoid tissue itself, sarcomatous 
^ondary growths in lymph glands are rare My senes of 500 cancer necropsies 
(1?41) included 28 sarcomas of non lymphoid tissues, and only 3 of these had 
metastasized in lymph glands Warren and Meyer studied 237 non lymphoid 
sarcomas of which 1 7 (i e 7 per cent) were proved to hav e lymph nodal metastases 
These comprised 12 cases of fibrosarcoma and also cases of osteosarcoma 
leiomyosarcoma and rhabdomyosarcoma Other recorded examples of lymph 
nodal metastases from particular kinds of sarcomas will be referred to in the 
appropriate later chapters 
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to find tumour m the connecting lymphatics (Heidenham , Stiles Lengcmann, 
Ewmg , Wiihs , Long Gray) In a senes of 40 specimens of carcinoma of the 
breast surgically remo\ed by the radical method I prepared microscopic sections 
from blocks of the pectoral muscles and fascia close to the tumours m the breasts, 
and found cancerous lymphatics in these sites m only 4 cases, in. 2 of which there 
was grossly visible invasion of the muscle beneath the growth I agree with 
Gray s conclusions that * The spread of cancer cells by their growth as cords m 
the lununa of lymphatics is an unusual phenomenon m cases of operable cancer 



Fio 44 “Metastatic signet img-cel! carcinoma of stomach m peripheral sinus of a lymph gland 
(X J50) 

When It docs occur such permeation seems to be generally only of microscopic 
extent For operable cases of cancer embolism is the only important method 
(of lymphatic spread) In microscopic sections free tumour emboU arc some- 
times to be found in patent lymphatics {Wilhs 1934) 

The afferent lymphatics of lymph glands open into the peripheral sinuses, in 
which, therefore early metastatic deposits arc situated (Figs 43 44) These 
channels arc often to be seen distended by proliferating tumour cells which 
htcr extend into the gland Eventually the entire gland is replaced by tumour 
tissue which, however may long remain confined wuhm the mtact though 
distended capsule Even m advanced cases with multiple glands affected it ts 
likely that embolism from gland to gland is largely responsible for the affcclcd 
glands may at first be discrete and unconnected later however adjacent glands 
become bound together by tumour oeduded lymphatics and infiltrated extra 
capsular tissues 

The accompanying Table I shows the frequency of lymph nodal mctastascs 
m the 426 consecutive necropsies on carcinoma cases reported by me m 1941 
For man) references to other estimates of the frequency of mctastascs m lymph 
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Lymphatic dissemination from the jnitialiy affected glands may become 
extensive, e g from the submental or submaxiliary glands to many lower cervical, 
axillary and mediastinal glands Such extension from gland to gland is almost 
certainly embolic Once a particular gland is heavily affected, cancerous occlusion 
of Its main afferent and efferent vessels must lead to diversion of the lymph flow 
into collateral channels passing to neighbouring unaffected glands These glands 
vviJJ now receive any emboli coming from the primary source as well as those 
from the initially affected gland Every succeeding obstruction must result m 
further deviations of the lymph flow and further scattering of emboli over a wider 
and wider area 

A special instance of remote embohe spread from gland to gland is seen m 
cases of invasion of the cistema chyh or thoracic duct from cancerous upper 
lumbar glands, accompanied by discrete metastases m the left supraclavicular 
ghnds — Troisier s sign Most cases with cancerous duct show also cancerous 
left (and, less frequently right) supraclavicular glands The mode of infestation 
of these glands vanes In some cases they are reached fay direct extension from 
a totally cancerous duct but m others the upper parts of the duct are patent 
and healthy and the cervical deposits are discrete metastases In such cases 
we may suppose that tumour emboli borne m the sluggish lymph flow m the 
Upper part of the duct are carried rctrogradcly into its jugular or other tributaries 
by respiratory retropulsions of the flow, or possibly that the emboli lodge behind 
the valves near the termination of the duct and establish small mural lesions 
whence infestation of the contiguous glands takes place 

Haemtc dissemination from cancerous lymph glands is also of frequent occur 
rence the tumour entering the faiood*stream by direct invasion of neighbouring 
veins or via the lymphatic tributaries of veins Invasion of the mam veins of the 
neck in cases of cranio cervical carcinoma takes place usually not from, the 
primary growths but from metastatic growths m the cervical lymph glands which 
he m close contiguity with the jugular vcm and its mam tributaries (Willis, 1930 , 
and see behy\) So also the ihac veins or inferior vena cava are readily invaded 
by metastatic growths in the pelvic and lumbar glands the pulmonary veins or 
superior vena cava by deposits m the bronchial and mediastinal glands, and 
the portal vein or its mam tributaries by deposits in mesenteric, penpancreatic 
or portal glands 

As regards haemic dissemination from lymph glands \ia the lymphatic tnbu 
tines of veins the most important mslances of this arc seen when the cisterna 
ch>h or thoracic duct suffer invasion as described m the previous chapter This 
js equivalent to invasion of a large systemic vein and is a potent source of embohe 
dissemination to the lungs Most cases with tumour invasion of the thoracic 
duct show either visible pulmonary metastases or microscopic tumour emboh 
m the pulmonary arterioles (For further discussion of the cancerous thoracic 
duct, see Chapter 111 of my Spread of Tumours ’ ) 

(6)^Relrograde lymphatic embolism 

We have already noted that cancerous replacement of a lymph gland or occlu 
Sion of a large lymphatic vessel must r^ult in diversion of the lymph flow into 
collateral channels and that, as the cancerous affection of lymphatic pathways 



METASTASrS VIA LYMPH VESSELS 


169 


(c) Melanomas 

Melanomas whether ot cutaneous or ocular origm frequentlv produce metas 
tascs m Ivmph glands although haemic dissemtrution js often the more conspicuous 
mode of metastasis In some cases however, Ivmph nodal deposits appear 
very earl> or remain the predominant kind of metastases 

{d) Embryonic tumours of childhood 

The emboonic tumours of childhood, espcciall) neuroblastomas and nephro 
biastomas, often produce Ivmph nodal mctastases 

(e) Malignant teratomas 

Malignant teratomas CapeciaUv those of the testis, frequently metastasi7C to 
regional lymph glands and the mctaslases may be as complcK in structure as 
the primary growth, or may be simpler 

(3) Metastases m Ijmph glands from meiastalic tumours m sisccra 

i»econdar> as well as primary tumours produce regional lymphatic metastases 

Metastatic growths m the lungs arc often accompanied by deposits m the hilar 
and mediastinal lymph glands , metastases in the portal lymph glands commonly 
accompany heav\ mcta<;tatic disease of the liver secondary growths m the 
intestines arc often accompanied by involvement of the corresponding mesenteric 
lymph glands The distribution of metastatic legions m many such cases makes 
ft clear that the secondary viscaal tumours were indeed the source of those in 
the neighbouring glands 

(4) Reactise changes m lymph glands 

There has been some speculation as to whether pre metastatic changes observed 
m lymph glands have any special significance and whether lymph glands possess 
anv protective or barrier ’ functions against tumours Neither of these sugges 
tions has anv real evidential basis The pre metastatic changes m glands adjacent 
to tumour areas consist of simple lymphoid and reticular proliferation and do 
not differ from the hyperplasias associated with many mild inflammatory states 
or with the absorption of extravasated blood or of degeneration products The 
lymphoid hyperplasias associated with neighbouring tumours arc readily explicable 
as due to mild bacterial infection m superficial growths to degenerative changes 
m the tumours or to blockage of ducts and retention of secretions m glandular 
organs and no special cancerous nota need be invoked to explain them 

The supposition that tumour cells arc destroyed or their multiplication sup* 
pressed in lymph glands is completely at variance with the facts On the contrary 
for most carcinomas lymph glands appear to be highly favounblc soils Lymph 
nodal metastases are often of early appearance and rapid growth and histological 
studv of early metastases fails to di^osu any sign of wholesale destruction or 
arrest of growth of tumour cells (Zchndcr , Goldmann 1907 Ewinc, Wilhs 
1934) 

(5) Lymph nodal metastases as a source of further metastasis 

Tumour deposits m lymph glands arc often the source of further dissemination 
by the Ivmph stream or blood stream 
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In occasional cases with gross tumour mvaston of systemic veins unattached 
Iragments of grovsih have been found m the post-mortem clots in the right 
chambers of the heart (Weber Pitt, Griffiths, Geipel, Feinblatt) 

The number of tumour emboli circulating m the blood stream must vary 
greatlj from case to case and from time to time Emboli liberated from small 
\eins are probably few or solitary while gross invasion of large \essels or of the 
heirt chambers no doubt produces plentiful emboli m repeated showers In 
cases with widespread tumour deposits and multiple invasions of vessels in many 
different organs superimposed metastatic cycks must result m great complexity 
of the process of dissemination and often a high content of tumour particles in 
the circulating blood (Wilhs 1930 and 1934) 



Fig 46 — TuTiOur-emboU from carcinotna of bladder arrested in pulmonaiv arterioles (>' J20) 


Several workers have claimed to have identified free isolated tumour cells 
m the blood before or after death (Marcus , Jone^cu , Pool and Dunlop) Yet 
granting that some of these may have bccn genuine tumour cells it is nevertheless 
certun that metastasis is attributable largely to the dissemination, not of isolated 
cells, but of clumps of cells or masses of thrombus containing cells as ahevdv 

described In the leukaemias however vve sec the wholesale circulation of isokted 

tumour cells 

(3) The three mam destinations of blood^bome embnh 

Most tumour emboh consisting of fngmeats of tumour or tumour thrombus, 
must suffer arrest m the first arterioles or capillaries into which they are earned 
With certain, exceptions to be considc^d presently, emboh liberated in systemic 
veins or m lymphatic tributaries of veins arc arrested m the lungs , those liberated 
m the portal venous system, m the liver and those liberated in the pulmonary 
veins or left heart chambers m any peripheral organ or tissue to which they arc 
earned m the s>stemic arterial blood 
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extends the availible collateral routes must become ver> dev lous Under these 
Circumstances., reversals of flow must commonly occur and retrograde carnage 
of tumour emboh take place, as first stressed by von Recklinghausen Vogel and 
Vierth Retrograde lymphatic embolism explains such seeming anomalies as 
the metastasu> of carcinomas of the longue or pharynx to the contra lateral 
cervical lymph glands, or the occasional metastises of mammary carcinomas to 
the axillary gUnds of the opposite side or to the inguinal glands So also, 
carcinoma of the stomach or pancreas with deposits m the coeliac and upper 
lumbar glands is often accompanied by discrete deposits m the lower lumbar, 
iliac and even inguinal ghnds these diminishing m size from above downwards 
Doubtless the initial cancerous obstruction m the upper lumbar glands resulted 
m a retrograde flow of lymph m the lumbar chain of glands which therefore became 
cancerous step bv step m cranio caudal order Similarly mtra thoracic carcinomas 
with deposits in the mediastinal glands, often exhibit discrete deposits m the 
abdominal and cervical glands these diminishing in centrifugal order 

The most extreme alterations in lymph circulation occur when the cisterna 
chyU and thoracic duct are occluded The lymph flow m both the rwtropcntoncal 
and mediastinal tissues and in the abdominal and thoracic parietes is diverted 
into numerous collateral channels m many of which there must be reversal of 
the flow It IS therefore not surprising to find that cancerous disease of the 
thoracic duct or its mam tributaries is usually accompanied by a wide dispersal 
of tumour deposits m the pelvic, inguinal cervical and axillary, as well as m 
the abdominal and thoracic groups of lymph nodes 

Metastasis by retrograde lymphatic embolism is not restricted to lymph 
glands Tumour emboli canied rctrogradely m large lymphatics may suffer arrest 
m their peripheral narrower tributaries and give rise to satellite growths around 
the mam one That this is the mode of development of satellite nodules m the 
skin around mammary and other growths is clear from the observations of many 
workers e g Wmkier, Daus Haagensen and Stout Cinccrous permeation 
and occlusion of the deep dermal and fascial lymphatics m the neighbourhood 
of the mam growth first occur this results m deviations ot the lymph flow m 
a centrifugal often retrograde direction m the surrounding tissues whereby 
small detached emboli of tumour cells are carried into and arrested m the tine 
superficial dermal lymphatics of the surrounding skin Similar local retrograde 
dissemination m lymphatic channels plays an important part in the extension of 
some secondary growths m viscera eg m widwprcad lymph vessel carcinosis 
of the lungs heart liver or spleen following cancerous replacement of the regional 
lymph glands 

(7) ^^ctastatJC tumours in lymph glands masquerading as primary ones 

Dscvvheie (Willis 1934 Timea and WiUis, 1936) I have recorded many 
instances of secondary growths $n lymph glands having been clinicallv mistaken 
for primary lesions Large secondary growths in the cervical glands may be the 
first cimicaliy evident result of an otherwise s^ptomRss small primary carcinoma 
of the tonsil base of tongue pharynx oesophagus or lung or, as a precocious 
Troisier s sign of even a gastric or other abdominal carcinoma Most if not 
all, so-called papilhferous lateral aberrant thyroids*’ are Kmph nodal mctastascs 
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fibrous organization and it is dear that most of them grow promptly to form 
metastatic growths 

(c) Arrest of tumour emboli m s\stemic arterioles or capillaries 

As might be expected microscopic evidence of tumour embolism is to be found 
much kss frequently in the systemic arterial system than in the lungs or Iner 
For while the whole ol the \enous blood traverses the lungs* and the whole of 
the port d blood traverses the liver, only a fraction of the arterial blood traverses 
anv given organ or tissue However, recent tumour emboh withm arterioles O'" 
capill iries hiVv been seen in the heart, by Foot and co workers and by Moms in 
the kidneys by Eberth Winkler, Bussc, Adams Froewis and Wilhs (1934) m the 
idrcnds bv Adams and Robson, m the spleen by Bussc, Wegelm, Yokohata, 
Faulds and Mackny m bone marrow b> Piney, and in the thyroid b> Rice 


(4) Unusual destinations of blood borne emboh 

To the foregoing rules as to the usual sites of arrest of blood borne tumour 
emboh there ire five possible or actual exceptions to consider, namely--^a) 
intracardi d implantation, (b) retrograde venous embolism, (c) paradoxical or 
crossed embolism (d) transpulmonary passage of tumour cells, and (c) traas 
cipdlary passage of tumour cells in other organs 

{a) himututhal mplamatton 

Fngments of growth earned m the systemic venous blood rarely become 
attached to the chordae or cusps of the tncuspid valv^. or to other parts of the 
endocardnl surfaces of the ri^t heart, and grow into branching or nodular 
masses within the chambers This has occurred most frequently with teratomas 
of the testis (Kanthack and Pigg, Schmecl, Handfield-Jones Morgan), but also 
with alimentary and other carcinomas (Winter , Kaufmann , Nicholls , Culpepper 
and von Haam) Left sided endocardial implants from tumour fragments earned 
m the pulmoniry vuns are still rarer (Zenker, Kaufmann, Hunter) Branwood 
and Glazebrook saw a metastatic implant in an atheromatous patch in the root 
of the aorta 


(6) Retrograde \enous embolism 

Retrograde venous embolism following occl* ^ on of mam veins with conseq^n 
reversals of flow, accounts for some pecul^^^ situated metastatic growths For 
example, should a carcinoma of the JL^ ey invade and occlude the mam 
renal vein, a retrograde flow takes p left ovarian or testicular 
pampiniform plexus, so that tun^^^emboh earned 
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metastasis by the blood stream 

(a) Arrest of emboJi m the hnss 

The occlusion of microscopic pulmonary arterioles by arrested tumour 
emboli first clearly described by Andrce m 1874, and later by Zenker, Winkler, 
Schwedenberg Schmidt and others, can easily be \enfxed by anyone who regularly 
examines sections of the lungs from cases of disseminated tumour (Fig 46) 



Fi<5 47 — Tumour embolus from carcinoma of duodenum arresJed wjthm a pulmonary artcnole 
(x60) 

These arrested emboh are to be found, not only in lungs containing obvious 
metastatic growths but also, as Schmidt and many subsequent workers have 
shoxvn often in lungs devoid of visible mctaslases In such cases, the arrested 
emboh show varying degrees of degeneration and of organization and fibrosis 
of accompanying thrombus proving their considerable duration yet their 
contained tumour cells have not proliferated or extended beyond the confines 
of the occluded arterioles (Fig 47) These sterile or abortive tumour deposits 
show that metastasis is more than embolism it includes also the growth of the 
embolic tumour cells at their site of lodgement 

(6) Arrest of portal emboh in the Uvef 

Arrested tumour emboli m small portal branch veins m the liver have been 
observed by many workers t g WaMcyer (1867) Rolleston Wiflis (1930 and 
1934) These can be found in otherwise unafiected areas of liver as masses of 
tumour or of tumour and recently fonned thrombus occluding veins, usually 
between SOp and 500/i m diameter, jn the small portal tracts Unlike tumour 
emboh m the lungs those in the In^r rarely show any signs of degeneration or 
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the lungs liver and bones , these contained discrete secondary growths m 29, 
36 and 14 per cent of all fatal cases of malignant disease If we exclude the 45 
cases of tumours of kinds which never produce remote metastases, then the 
corresponding percentages are 32, 40 and 15 respectively Or, if we consider 
only the 420 cases of carcinoma listed, 30 per cent had metastasized to the lungs, 
41 per cent to the li\er, and 14 per cent to the bones 

Table « 
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(6) Tissues as soils for blood bomc metastases 

Elsewhere (1934) I have discussed m some detail the many peculiarities of 
distribution of metastatic tumours and the reasons for rejecting Ewing’s opinion 
that the mechanism of the circulation will doubtless explain most of these 
peculiarities” Stephen Paget (1889) was one of the first to be struck by the 
discrepancies m the relative frequencies of metastatic growths in various organs 
and by the peculiarly selective distribution of the metastases of tumours of certain 
kinds and to liken tumour emboli to seeds’ falling m ‘ soils ’ of different 
degrccb of fertility Many later workers have expressed similar views, and have 
concluded that different chemical or other factors in various tissues must determine 
whether or not arrested tumour particles shall germinate to produce secondary 
growths 

We have already encountered direct evidence of the truth of the ” seed soil ” 
relationship in tumour metastasis Wc have seen that some tumour emboli 
arrested in the lungs fail to grow there, but remain infertile within the occluded 
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growths m the spleen could arise by retrograde carnage of tumour emboli from 
the h\er mo the portal and splenic veins Elsewhere (1934) I have given reasons 
for rejecting this view all alleged instances of tumour embolism in unobstructed 
large veins are open to other and preferable interpretations 

(c) Paradoxical or crorrerf emfio^ism 

Paradoxical or crossed embolism i e sjstemic arterial embolism by particles 
liberated m systemic ^ems but avoiding the lungs by traversing a patent foramen 
ovale must be admitted as a theoretical possibility but is certainly a rare and 
unimportant event in the dissemination of tumours Thompson and Evans, 
reviewing the whole subject rightly concluded that claims for tumour metastasis 
by crossed embolism can be sustained only when careful microscopic study has 
proved the lungs to be free of growth , and none of the reported cases fulfils this 
requirement 

(d) Transpiihnonary passage of isolated tumour cells 

Hus has often been assumed to explain cases of tumour dissemination m 
systemic viscera without visible affection of the lungs As with claims for para- 
doxical embolism, however so also those for unarrested passage of cells through 
the pulmonary capillaries can only be entertained when painstaking study has 
proved the absence of microscopic metastases and of arrested tumour emboh 
m the pulmonary arterioles , and such proof has not been advanced In view 
of what was said above regarding the usual sizes of blood borne tumour emboh, 
It IS certain that wide tumour dissemination with seemingly unaffected lungs is 
much more often to be attributed to abortive tumour embolism in these organs 
than to unarrested traversal of them by single tumour cells 

(e) Traiersal of s)slemic capillaries b} tumour cells 

It has been suggested that traversal of systemic capillaries by tumour cells 
accounts for the relative immunity of certain contractile organs such as muscles, 
myocardium visceral muscle coats and the spleen, from tumour metastasis the 
implication being that isolated tumour celL arc massaged through the capillary 
channels into the veins However, since many tumour cells arc too large to 
traverse capillaries and since most tumour emboli consist not of single cells but 
of considerable aggregates it is certain that the vast majority of such emboli 
must suffer arrest m the arterioles or capillaries of any tissue Whai has just been 
said of supposed transcapillary passage in the lungs applies niwrofis mutandis 
to that in other tissues 


(5) The freqaenej of blood borne ntctaslascs in various sites 

For a detailed account of the pathology of secondary tumours m particular 
organs the reader must consult Pan U of mv 1934 work Table 11 shows the 
frequency of true metastatic tumours in various sites m 500 consecutive necropsies 
on cases of malignant disease (Wilhs 1941) all of the growihs listed except 
those in the ovaries were discrete blood borne metastases cases of direct invasion 
of the organs being excluded The three most frequent sites of metastases were 
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The precise chemical, enzymic or other factors involved in the successful 
growth or failure of transported tumour cells are still unknown But light will 
be shed on the problem by future researches m the metabolism of normal tissues 
and of tumours, by tissue culture studies, and by the prosecution of studies like 
those suggested b> Bu^ro^vs m his excellent book, “ Some Factors m the Locahza 
tion of Disease m the Body ’ 



Fjo 48 — Clumps of Signet ring tumour cells in pleural flmd from carcinoma of lung (x 400) 


TRANSCOELOMIC METASTASIS 

In the development of widespread carcinomatosis of serous membranes 
liberation of detached tumour cells or larger fragments into the serous cavity and 
implantation of these on other parts of its surfaces play the mam part, and 
permeation and metastasis m the subscrous lymphatic plexuses only a subsidiary 
part Useful accounts include those of Fiddes and McLean, Sampson, and 
Willis (1934) 


(1) Oic entry of tumours into coclomic cavities 

The site of entry of tumour cells into a serous cavity is often plainly apparent, 
as in many cases of papilhferous ovarnn growths, or of gastric or intestinal 
carcinomas especially those of the gelatinous type Tumours of the uterus, 
bladder, prostate, pancreas or kidney seldom disseminate in the peritoneal cavity 
unless ihc primary growths or their metastdscs m lymph glands have extended 
to the peritoneal surface Pleural carcinomatosis follows primary or secondary 
growths m the lung only when these have involved the pleural surfaces Pericardial 
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arterioles and undergo degeneration and fibrous organization In the hver on 
the contrary, abortive tumour emboli are rarct> or never encountered Liver 
tissue IS clcarlv a favourable soil for the germination of most Linds of tumour 
emboh, while lung tissue is not infrequentlv an unfavourable soil Confirmation 
of this is afforded by studj of the mitotic activity of metastatic tumours metas- 
lases of a particular tumour m different situations show great differences of mitosis, 
and the mitotic activity of hepatic metastases usuallv exceeds that of the primary 
growth and of secondary growths elsewhere, sometimes five fold or ten fold 
(Wilhs, 1932) 

The absence of microscopic evidence of abortive tumour embolism m the 
hver and the high mitotic activity of hepatic metastatic growths no less than 
the great frequency size and number of such growths, show clearly that hepatic 
tissue is a fertile soil for tumour growth In 1907 Bland Sutton suggested that 
this might due to the high nutritive qualities of the portal blood and 
the abundance of stored glycogen m the liver later (1934), m the light of 
Warburgs work I amplified this idea by suggesting that the poor oxygenation 
of the hver as well as its high carbohydrate content might favour tumour growth 
mit Haddow(I934), however, rcvicwingthisqucstion, thought it not unlikely that 
a more specific mechanism is involved and that the liver is the source of a growth 
promoting substance of paramount importancv. m the division of both normal 
and malignant cells 

In contrast with the liver, skeletal muscular tissue is clearly an unfavourable 
soil for the germination of disseminated tumours In spite of a very largv. aggre 
gate blood supply which must bring to the muscles a correspondingly large share 
of the tumour emboli distributed by the anenal blood, this tissue is a rare site of 
metastatic growths, as indeed of metastatic lesions gcnerallv, including infections 
There IS nothing pcvuliar in the trlcnolar and capillary circulation m muscle to 
account for this relative immunity , v.c arc obliged to seek the explanation m the 
peculiar metabolism of muscular tissue, in which it may be noted lactic acid— 
also an important product of many tumour celL — play> a prominent part 

The contrasting properties of various tissues as soils for embohe tumour cells 
must depend largely on metabolic differences relevant to the rvquirtmcnls of 
these ceils Doubtless different kinds of tumours display difflrunt metastatic 
distributions because they have different metabolic requirements Tissue*culturc 
work shows thw importance of the chemical environment for the survival and 
growth of cells of diffcfvnt kinds Tood substances oxygen supply hvdrogcnion 
concentration and special growth promoting substances (trcphoncs) all play 
a part m mfiuenctng the vigour of cultures The condition of tumour cells m 
detached emboh or embedded m unorganized thrombus resembles that of a 
tissue culture the nutritive and other requirements of the cells must be supplied 
by simple diffusion Hence jusi as m artificial cultures the success or failure of 
emboheafiy transplanted tumour fragments must depend on the chemical suitability 
or oihcrwi<;c of their new environment The critical period for disseminated 
tumour cells must be that immediately following their embolic lodgement before 
they have achieved anv stromal connexions with the surrounding host tissues, 
and while they arc wholly dependent for ihcir nutrition on diffusion from these 
tissues Adverse chemical factors at this stacc must be a major cause of abortive 
tumour embolism 
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cells in ascitic fluid during life The healthy appearance of many of the cells m 
cancerous effusions, and the presence of mitotic figures m them (Fig 49), accord 
with their read> powers of establishing metastatic implants Some animal tumours 
which grow prolifically m the peritoneal cavity arc easily transferable to other 
animals by intraperitoneal inoculations with either mmced tumour tissue or 
ascitic fluid containing tumour cells 



Fio 50 — A heavy deposit of signet ring carcinoma cells m asciijc fluid from a woman aged 45 
with palpable abdominal tumours possibly of gastric origin (x 300) 

(3) The histology of implantation 

Misumi, Sampson and others ha\c described the implantation and early 
growth of iranscoelomic metastases Following deposition of a clump of tumour 
cells on the serous surface, mild reactionary changes take place in the subjacent 
tissues, and a fibrinous exudate appears on the surface around the tumour cells 
Organization of the fibrin follows proliferating vessels and fibroblasts grow 
mto it from the subserous tissues and convert it into a true stroma for the pro 
lifenting tumour cells They begin to infiltrate the underlying tissues and the 
young metastasis is established Sometimes the tumour cells grow over the serous 
surface m characteristic epithelial arrangement, and if they are mucus secreting 
cells, they often discharge their secretion directlv into the serous cavity (For 
illustrations of these changes see Sampson’s excellent papers ) 

(4) The distribution of transcoclomic metastases 
(a) In r/ie peritoneal caxity 

Doubtless owing to the effect of gravity in the usual erect or semi recumbent 
postures, the earliest or most abundant tumour deposits arc often found in the 
pelvis, especially m the recto vesical or recto uterine pouch Another frequent 
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implants are rarely seen, unless the parietal pericardium has suffered obviousmvasion 
from v,ilhout 

In occasional cases of nodular sowing in a serous cavity, no obvious source 
of this IS to be found, and we must admit that the infestation may have taken place 
from inconspicuous lymphatic extensions of growth This is not surprising 
for even a small single inoculum of tumour cclU might suffice to initiate wide 
spread coelomic dissemination the imtial implant yielding successive secondary 
implants In breast carcinoma, Handley (1922) attributed special importance to 
inconspicuous extensions of growth through the panetes from the deep fascial 
lymphatic plexus to the subserous plexuses and believed this to be the usual route 
of extension to both the serous cavities and the viscera Others however, including 
Cheatle and Cutler Gray, and myself, have failed to find any evidence m favour 
ot this view 



Fio 49 — Clumps of tumour cells m pleural fluid from woman aged 60 wjth presumed 
carcinoma of lung M =- a cetf m mitosis V = u vcsicfe of tumour cells (x 300) 

(2) Free tumour particles in serous cavities 

Many workers have seen free tumour cells or cell aggregates in the effusions 
accompanying peritoneal or pleural carcinomatosis (Benekc PusmelU and Geipel 
Gwyn Ssobolew Josefson Jacobsthal Kaufmann Zemansky Sampson, Karp, 
Graham, and de Vries) Josefson was the first to search for tumour fragments 
in stained sections of the centrifuged deposit ft technique which was used also 
by Zemansky, Karp and Graham and which facilitates identification of tumour 
cells in fully one half of the cases of effusions due to tumours (Figs 48 50) The 
tumour cells may show mitotic figures Glandular tumours arc often recognizable 
by the presence of signet ring cells or of complete glandular acmi or vesicles 
Free floating carcinomatous vesicles first described by Bcnekc have also^bccn 
recorded by Graham and de Vries HicUing described the vital staining of tumour 
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(b) Adhesions 

Adhesions frequently accompany tumours in the serous cavities They ma> 
become very extensive, binding the viscera into an inseparable scirrhous mass 
in which It IS impossible to distinguish transcoelomic dissemination from diffuse 
mhitraiion of tissues Caranomas of the stomach and breast arc the most prone 
to produce diffuse adhesive disease of this kind 

(c) Accumidation of mucus 

In the serous cavity accumulation of mucus often results from massive or 
disseminated mucoid adenocarcinomas (“ colloid cancer ”), good accounts of 
which were given bv McCrae and Coplm, and Roth When carcinomatous 
tumours discharge large quantities of mucus into the peritoneal cavity, the result 
IS identical with that of ‘ pseudomyxoma peritonei ”, a term first applied fay 
Werth (1884) to massive gelatinous accumulations resulting from perforated 
pseudomucinous evstadenomas of the ovary 


(6) Secondary tumours m serous cavities masquerading as primary ones 

Clinical misdiagnoses may be caused by the coelomtc metastases of otherwise 
symptomless primary growths elsewhere Many cases have occurred m which 
the pelvic deposits of gastric or other abdominal carcinomas have been mistaken 
for primary carcinomas of the rectum (Toy osumi , Dann , Wakasugi , Boas Anson) 
Even mammary c ircinoma may be overlooked while producing its mam symptoms 
by Its coUomic deposits , this had happened m one of my necropsy cases, m which 
peritoneal metastases had led to a diagnosis of ” cholecystitis ” The frequent 
simulation of primary by secondary growths m the ovaries is well known 

Pathological misdiagnose’; of primary endotheliomas ’ or ” mesotheliomas ’ 
of serous membranes have frequently been made m cases of secondary disease 
from unrecognised primary growths elsewhere In 1934 1 reviewed many reported 
cases of supposedlv primary neoplasms of serous membranes and concluded that 
most, if not all of them were only examples of serosal disease secondary lO 
undiscovered tumours, usually m neighbouring viscera My perusal of the more 
recent literature and my own later experience have confirmed that opinion I find 
accounts like those of 'ftells (1935) and of Yoshida (1937), of serosal ‘ papilloma 
tosis incomplete and unconvincing Wells failed to examine microscopically 
an enlarged prostate, or to mention the pancreas and thyroid, or to indicate how 
thorough his exammition of the bronchi and ahmentarv tract had been, and 
Yoshida s report suffers from similar omissions Gomon s diagnosis (1936) 
of “peritoneal mesothelioma’ made from a biopsy specimen removed during 
laparotomy on a man of 49, who had had gastric symptoms for 9 months and in 
whom i skiagram had shown a pre pylonc filling defect diagnosed as carcinoma 
needs no further comment None of GeschicKter’s large collection (1936) of 
supposed mesothehal tumours ” of serous membranes is adequately reported 
In Fahr s 7 cases (1935) of “ fibro cndothehosis ” of the pleura the necropsy 
accounts are incomplete, and the figures more than confirm Fahr’s opinion that 
the tumours ‘ resembled ” carcinomas Scheidegger (1935) properly identified 
as carcinomas 4 tumours which involved the pleura diffusely, but his suggestion 
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Site 15 along the attnchmenl of the mesentery to the small intestine, probably 
because the many small recesses alongside the entering mesenteric vessels favour 
the lodgement of tumour particles The omentum and epiploic appendices are 
often heavily infested, and m some eases especially of uppwr abdominal carci 
nomas, the most numerous nodules are found on the undersurface of the 
diaphragm, particular!) on (he right side No pari of the peritoneal surfaces 
IS exempt and m advanced disease heavy confluent tumour deposits arc almost 
universally present 

Transperitoncal deposits may afllct henna! sacs, as described by Rollcston 
and by Satke and Salzer, and as m the following four personally observed 
examples 

(0 Mate 47 Anaplastic carcinotii of hver mclastascs m fundus of mguinal hernial 
sac found al necropsy (Wdlis 1934) 

(n) Male 68 Squamous-ccH carciftoma of totisd w<ith widespread metastaves coritcnts 
ofbdalcrat inguinal hemiac found at necropsy lo be infiltrated b) growth {VV iHis J94 1) 

( III ) Male 46 At operation for repair of a Jong standing inguinal hernia which had 
recently become painful sac was found to have noduhr thickened walls which 
microscopically showed spheroidal-ccIl carcinoma Recent indigestion sugecsted 
gastric carcinoma (Trmca and Willis) 

(IV) Male 62 Recent dis^^omfort had been noticed m long standing bihtcral ingoina! 
hemiac Patient was admitted urgently to hospital because of an attack of vomilmg 
thought to be due to obstruction but hemiac were ruducible Laparotomy disclosed 
carcinoma of stomach with peritoneal meiastascs Jsecropsy vcnficd this and 
showed deposits of growth m twih hcmial sacs 

Tfinscoclomic metastasis is asponsiblc for most secondary growths m the 
ovaries which are discussed m relevant chapters of Pan !I 

{b) In the pleural cuh/> 

In the pkural cavil) transplanted tumour nodules may be found in all parts 
but arc often most abundant m the costo phrenic recesses on the surface of the 
diaphngm or along the paravertebral gutters 

(c) In the pericardial ca\if} 

In the pericardial cavit) discrete nodular fransplamv arc not common and 
(hey must be distinguished from nodules springing from secondary growlhs 
permeating the cpicardial l)mphatics 


(5) Results of sccondarv tumours of serous membranes 
(n) r/fumns 

Cflusions serous or haemorrhagic arc frequent resulting partly from cancerous 
cwlusion of lymphatics and veins and partly from irritative exudation evoked 
b> the growahs The frequent admixture of blood m cancerous clTusions is due 
hrgel) to obstruction and damage of small veins A pcrsislcm haemorrhagic 
effusion a!wa)S stronglv suggests malignant disease Ch>!ous effusions do not 
result from serosa! carcinosis per jc but from obstruction and ectasia of the ihof 
acic duct or its mam inbutirics Pseudoch)ious effusions arc due merely to 
admixture of fiti) degeneration products of (timours with coclomic effusions 
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It IS probable also that blood-borne metastatic growths m the dura mater or 
cranial bones may sometimes be the source of meningeal dissemination 

Not a few cases have been reported in which disseminated carcinomatosis of 
the meninges has been unaccompanied by any demonstrable metastatic growths 
in the brain, as in 14 cases reviewed by Hoffmann and others reviewed by me 
(1934) Several reporters of such cases, notably Knierim, and Alpers and Smith, 
have attributed the meningeal infestation to invasion of the spinal theca from 
without v/a nerve sheaths and the spinal nerve roots While this sequence must 
be admitted as quite possible, it is also possible in such cases that small undis 
covered blood borne metastases m the brain, choroid plexus or meninges them- 
selves may have been the source of the meningeal dissemination 

(2) Tumour cells in cerebrospinal fluid 

As far as I know, glioma cells have not been identified m cerebrospinal fluid 
during life The most likely to be found would be those of medulloblastomas, 
but these cells might be difficult to distinguish from lymphocytes Tumour cells 
which have been identified in the fluid include those of many kinds of carcinoma 
(references, Wilhs 1934, and Duncan s case), a thymic tumour m a child (Danisch 
and Nedelmann), a round cell ocular sarcoma (Panton), and probably a pituitary 
adenoma (Cairns and Russell) Mitotic figures m tumour cells in cerebrospinal 
fluid were seen by Panton, Humbert and Alexieff 

(3) The sites and appearances of fluid borne metastases 
(fl) In the leptomeninges 

As might be expected, meningeal implants arc usually most abundant in the 
basal and spinal regions, and in the latter the heaviest deposits are often around 
the cauda equina The posterior surface of the cord is more affected than the 
anterior The spinal or cranial nerve roots may show prominent deposits The 
deposits may appear as small scattered nodules or plaques, and may be mistaken 
for tubercles, as in my case referred to above More often they are rather diffuse, 
varying m naked eye appearance from slight indefinite thickenings of the pia 
arachnoid only to be identified microscopically, to a massive white sheath com 
pletely enveloping the cord or brain surfaces, and sometimes filling the thecal 
space These massive diffuse investments are most common with medulloblastoma 
Their misdiagnosis as ‘ sarcomatosis’ of the meninges is discussed in my earlier 
work 

(fi) Ventricular implants 

Ventricular implants usually in the form of discrete scattered nodular growths, 
have been seen from oligodendroglioma (Martin) papillary growths of the choroid 
plexus (van Wagenen, Cairns and Russell) metastatic carcinoma (Barnes) and 
pineal teratoma (my Case No II Chapter 61) 

METASTASIS BY IMPLANTATION ON EPITHELIAL SURFACES 

Medical records contain many supposed instances of metastasis by transplant- 
ation of detached tumour cells on epithelial surfaces But there are strong 
grounds for rejecting this interpretation m most cases Not only does successful 
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that they may have arisen from (.ctopic epithehum is unnecessary The “ localized 
pleural mesothelioma reported b> Stout and Murray (1942) is unaaeptabie 
on two grounds , the large tumour involved the left mam bronchus and had a 
structure quite compatible with bronchial carcinoma and the uterus also con 
tamed a malignant growth of which the lung tumour may possibly have been a 
metastasis The tumour reported by Dick as an ‘endothelioma of the pen 
cardium involved the root of the lung, and the figures show adenocarcinoma 
Tnc only tumour which I myself have ever ventured to sugg>.sl might be a 
primary one of a serous membrane was in a ca<c reported m 1938 This was 
a polypoid growth inside a large surgically removed hydrocele sac subsequent 
ntcropsv showed this to have been a metastasis from a small unsuspected bronchial 
carcinoma 


METASTASIS IN CEREBROSPINAL CAVITIES 

Anv malignant tumour, primary or secondary in the bram or meninges en- 
croachmg on any surface bathed by cerebrospinal fluid may liberate tumour cells 
or fragments into the fluid and these may implant themselves to produce mctaslascs 
on near or distant surfaces of the meninges or ventricles Such cerebrospinal 
metastasis is closely similar to transcoclomic metastasis m a serous cavity con 
taming an effusion (For detailed discussion sec Wilhs 1934) 

(1) The entry of tumour cells into cerebrospinal fluid 

The dissemination of gliomas by way of the ccrcbrospim! fluid was discussed 
particularly by Cairns and Russell Of the gliomas the most prone to dis 
scminate is medulloblastoma the usual situation of which in the roof of the 
fourth ventricle gives it immediate access to the cistcrna mngna iwihe fonmmaof 
I uschka and Magendic So also papillary growths of the choroid plexus frequently 
produce raciastascs in the basal and spinal menmges Sc\ cral instances of ccrcbro 
spinal metastasis from ependymal gliomas of the fourth ventricle have been 
reported Cerebral gliomas which have produced meningeal mctasfiscs usuallv 
show gross invasion of the ventricular system or of the surf ice of the bram as m the 
case of astrocytoma of the llnlamus described bv Russell and Cairns Rciino 
blastemas tnv admg the optic nerves and bram may met isiasizc by the cerebrospinal 
fluid In a case of pineal icntomi which partly filled the third ventricle (Case 
No II Chapter 61) 1 saw a discrete implant m the laicnl ventricle and 
Bcrbhnyer (1925) described a pineal tumour which had invaded the quidrigi^mmal 
bodies and cerebellum and had metastasized to the meninges of the cauda cquim 

When metastatic growths m the central nervous system disseminate in the 
meninges bv way of the cerebrospinal fluid the site of invasion of the ccrcbro 
spiml spaces by the growth is often clear (jce Hoffmann Hcincmann Humbert 
and AlcxicIT Willis 1934) The sequence of events is particularly clear m those 
cases in which metastatic growths mvohmg the ventricular walls or m the 
choroid plexus arc accompanied bv widespread deposits in the cranial and 
spinallcptomcningcs as m those described by Weller Ginsberg Poischar fned 
Danisch and Nedclmann and m a case of m> own (1934) That the extension 
of metastatic growths to the piil surfaces of the brain may also initiate ccrcbro 
spinal dissemination is shown by other reported cases eg that of Duncan 
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However, there have been at least three recorded cases in which mtrabronchwl 
metastasis appears clearly to have occurred In Hitz and Oesterlm s case, a 
large papillarv growth m the larynx of a child was accompanied by multiple 
mirabronchial deposits in the lungs In the case described by Vorzimer 
and Perla, a large maxillary adamantinoma had invaded the nasal cavity and 
nasopharynx and had been operated on several times under general anaesthesia 
necropsy revealed a large tumour cast growing m and distending the bronchi 
of the lower lobe of the right lung, and there were no other metastases In von 
Zalka s case a squamous cell carcinoma of the larynx was accompanied by a 
metastatic nodule m the mucosa of the right mam bronchus and by multiple 
small mtrabronchial growths m the lungs , no lymph nodal deposits were found 
but there were some small metastases in the kidneys Although von Zalka admitted 
the objections he believed, with good reason, I think, that aerial metastasis best 
explained the findings 

Since aerial metastasis can sometimes take place from the upper to the lower 
parts of the respiratory tract we must admit the possibility that tumours in the 
lungs may sometimes disseminate wilhm the lungs themselves by the aerial route 
Proof of this would be well nigh impossible to obtain m human beings but 
animal experiments might be designed to demonstrate the moculabihty of the 
lungs to tumours by way of the air passages Indeed, Furth (1946) has earned 
out some experiments of this kind, which show that it is possible to produce 
tumours m the lungs of mice by the intranasal insufflation oflcukaemic or caret 
nomatous cells 

(4) Implant metastasis in the female genital tract 

In this territory local metastasis by lymphatic and venous channels is so 
frequent, that proof of the occurrence of surface implantation is difficult to attain 
There is no doubt, however, that implantation of tumours docs take place in 
the tubal mucosa and m the endometrium Moreorlessconvmcmginstancesofthe 
mtra tubal implantation of fragments of abdominal or uterine carcinomas include 
those of Glcndming Kaufmann Kundrat, Werner O/Tutt and Sampson (1924 and 
1938) In particular, Sampson’s 1938 paper fully demonstrates the occurrence 
of mtra tubal metastases from ovanan carcinomas Although complete proof 
IS lacking I thwk also that the work of Taussig Burckhard Novak and OlTutf 
leaves little room for doubt that ovarian or Fallopian tumours can produce endo 
metnal implants 

On the other hand supposed instances of implant metastases of uterine tumours 
m the vagina or vulva are unconvincing Undoubtedly, as Kaufmann Milner 
and others have shown these arc all attributable to submucous extensions or 
local metastases by way of lymphatics or veins 

(5) Implant metastasis m the urinary' tract 

Papillary growths of the renal pelvis or ureter, accompanied by smaller 
secondary growths in the lower part of the ureter or bladder are well known 
Arc these secondary ’ growths due to surface implantation, to mtra mural 
lymphatic fcxtensions or to muUwentric primary origin In most cases they 
are certainly not due to lymphatic extension for such multiplicity is seen with 
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transplantation on such surfaces as the sVm or the alimentary mucosa appear 
most improbable on general grounds but many supposed instances of metastasis 
by transplantation arc clearly susceptible of other and preferable explanations— 
cither as multiple primary growths or metastascs by other well known routes 
(for critical discussions, see the papers of Schimmclbusch, Bucher, Kaufmann, 
Milner, Borrraann and Chapter VI of my 1934 work. ) 

(I) Contact cancers of skin and other squamous stratified epithclia 

Contact carcinomas of opposed epithelial surfaces are not uncommon m 
the skin, suKa lips tongue and cheek, larynx and conjunctiva There is little 
doubt that multiple tumour formation m areas of similarly prepared epithelium 
accounts for most of these In all of these regions we encounter multiple growths 
not m contact but clearly the result of multifocal neoplasia m a susceptible 
epithelial field as described in Chapter 7 The susceptibility of the field may 
consist of some well recognized pre-cancerous state such as leucoplakia m the 
vulva, or syphilitic disease in the oral cavity TTic precise opposition of a contact 
cancer developing in such circumstances mav well be determined by the mechanical 
and chemical irritation inflicted by the miiial growth on the opposed already 
pre cancerous surface Infrequently contact cancers may be due to direct 
subepuhclial extensions of the initnl growth Rare instances of supposed tumour 
inoculation of parts of the skin remote from the initial growth may be dismissed 
as pure coincidences So also m i> alleged cases of surface transfer of tumour 
from one person to another 

(Z) Implant metastasis m the alimentary tract 

The inherent improbability of tissue grafts taking successfully on intact 
surfaces bathed by digestive juices and mucus and rich m bacteria, justifies the 
greatest stringency m judging alleged instances of tumour implantation m 
the alimentary canal Critical examination of such cases shows that the supposed 
implants arc to be attributed either to multiple primary tumour formation 6r to 
Iranscoclomic or vascular metastasis Supposed implants m the oesophagus 
or stomach are usually due to outcropping from submucosal lymphatic extensions 
of the initial growth (Zahn Bucher Milner Borrmann) but multicentrjc. origin 
IS sometimes responsible Multiple carcinomas of the large intestine are now 
so well known, that I doubt whether anyone would seriously advance the implanta 
lion hypothesis to explain them Teacher (1930) was I think the last to support 
this hypothesis for ahmeniarv tumours m a case of carcinoma of the gall bladder 
he attributed the multiple growths which wcix. present m the mucosa of the small 
intesune to unplantatiou of particles of growth which he supposed had passed 
down the bile duct into the bowel • 

(3) Implant metastasis in the respiratory tract 

In the great majority of cases in which secondary growths m the lungs from 
tumours m the upper respiratory tract have been attributed to mtrabronchial 
metastasis this suggestion can readily be dismissed the lung metastases arrived 
by the usual vascular routes 



190 


METASTASIS 


Dann W (1910) Dlsch Z Cfiir 106 307 

Daus S (1907) Virchows Arch 390 196 

Dick J C (1938) J Path Bact 47 43 

Duncan C A (1944) Med J Austral ii 541 

Eberih C J (1873) Virc/wws Arch 58 58 

Ernst P (1898) Virchons Arch 351 69 

Ewing J (1940) Neoplastic Diseases Philadelphia 

Fahr T (1935) Virchons Arch 295 502 

Faulds J S and Mackay \V (1927) Lancet ii 1334 

Feinbhit H M (1926) Arch Int Med 38 469 

Fiddcs J and McLean J A (1929) Med J Austral i 455 

Foot N C Carter B N and Fhpse M 3 (1924) Amer J Med Set , 167, 76 

Fried B M (1925) Arch Int Med 35 1 

FrOvWis E (1930) IVten Utn IVschr 43 1227 

Furth J (1946) Amer J Path 22 1101 

Geipel P (1904) Munch med iVsehr 51 22-07 

Geschickter C F (1936) Amer J Cancer 26 378 

Gmsberg S (1921) Klin Mbl Augcnheilk 67 232 

Glendinmg B (1910) / Obst Gyn 17 24 

Goldmann E (See References Chapter 9 ) 

Gomori G (1936) Amer J Surg 33 150 
Graham G S (1933) Amer J Path 9 701 

GRA\,d H (1939) The relation of lymphatic vessels to the spre^d of cancer Brit J Suig , 

26 462 

Griffiths J (1888) Trans Path Soc Land 29 311 

Owyn N B (1904) Amer J Med Set 127 592 

Haagensen C D and Stout A P (1943) At:n Surg 138 1 

Haddow A (1934) Amer J Cancer 22 308 

HandfieW Jones R M (1926) Bni J Surg 13 606 

Handley W S (1922) Cancer of the Breast London 

Hsidenham L (1889) Arch klin Chir 39 97 

Hetnenunn J (1911) Virchons Arch 205 418 

Hilz H B and Oesterlm E (1932) Amer J Path 8 333 

Hodlcnoser(1904) Z Hetlk 25 109 

Hcjftmann H (1909) Z hrebsforsch 7 655 

Humbert G and Alcxieff W (1913) Rev Med 33 921 

Hunter S B Proc Ro\ Soc Med 15 {Sect Obst"} 22 

Jacobsthal E (1921) Verb Disch path Ges 18 182 

Josefson A (19)6) Z khn Med 82 33! 

Jonescu P (1931) Z Krebsforscb 33 264 

Judd E S and Scholl A J (1924) J Amer Med v4moc 82 75 

Kanthick A A and Pigg T S (1897) Trans Path Soc Land 48 139 

Kanthnck A A and Pigg T S (1898) J Path Bact S 78 

Karp H (1932) Z hrebsforsch 36 579 

Katlfmann E (1898) Virchows Arch 354 1 

Kaufmann E 0929) Paihologi (translation by Rcimann) Phiiadel 

Knitrtm O (1908) Btitr path Anat 44 409 

Kundnl R (1906) Arch Oymk 80 384 

Lcngemann (1902) Arch Uin Chir 68 3^ 

Long E R (1935) Amer J Cancer 23 Tj 
Marcus H (1917) Z hrebsforsch 16 211 
Martin 3 P (1931) Brain 54 330 

McCrae T and Coplin W (1916) Amer 475 

MlLiNPR R (1904) Gicbt es Impf Cc khn Ch 

excellent critical review) 

Misumi 1 (1909) I irehms Arch 196 li 
MofEin 1 K C (1934) J Lab Clin Med 



IMPLANTATION ON EPITHELIAL SURFACES 


189 


tumours of relatively bemgn type with no evidence of invasive spread and 
even in franUy malignant cases thcsmall ‘secondary’ growthsareoftenrestncted 
to the mucosal surface and there is no sign of an> cancerous lymphatics m the 
tissues beneath them Multiple tumour formation in the urinary epithelium 
undoubtedlv occurs very frequently (see Chapter 28) h it possible then that 
all supposed implant tumours are multiple formations in a field of epithelium 
everywhere exposed to the same carcinogemc stimuli There are three objections 
to this view (a) m many cases in which implantation is suggested there may 
be long reaches of apparently normal mucosa between the primary and ‘ secondary 
growths, with no evidence of any general inflammation or hyperplasia such as 
are seen in cases of aniline cancer or bilhar 2 ial cancer (b) ‘ implant ’ tumours 
usually arise not fortuitously in any other parts of the urinary epithelium, but 
at points caudal to the mam tumour m the corresponding ureter or in the bladder 
and (c) at least one carefully studied case is recorded m which it seems clear that 
an extra urinary growth an adenocarcinoma of the rectum, had invaded the 
ureter and had produced imphnt metastascs in the calices of the hydronephroiic 
kidney (Boger) If an extrinsic tumour can implant itself m the urinary passages 
the same capacity to a higher degree must be admitted for indigenous tumours 
From the available evidence then we must concede that metastasis by implanta 
tion may occur in the urinary passages but it will often be difiicult or impossible 
to distinguish between this and multiple formation Expcnmcnls might be 
performed to ascertain the moculabihty of the urinary surfaces to tumours m 
animals 
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sometimes quoted seriously and approvingly Whatever may have been the 
influence of Cohnheim s and Ribbert*s speculations m the evolution of our 
knowledge of the nature and origin of tumours, it is time that modern pathologists 
should cease to regard them as of more than historical interest 

THE CHRONIC IRRITATION HYPOTHESIS 

The view sponsored by Virchow and many others, that tumours resulted from 
the persistent stimulation of tissues by irritants, had much to commend it It 
focused attention on extrinsic factors capable of affecting normal cells and so 
played an important part m ndvincmg knowledge of occupational and expen 
mental carcinogenesis If in place of the term ‘ chronic irritation* we substitute 
‘ carcinogenic stunult then the siatcmcnls of this hypothesis by its earlier 
promulgators become modern The hypothesis erred m emphasizing non specific 
irritation instead of specifically carcinogenic stimulation, and in implying 
that tumours resulted from the over stimulation of the cells by the irritants The 
tissues were pictured as being “provoked ’ or goaded ** into anarchic growth 
Study of pure chemical carcinogens has dispelled this misconception , these 
substances are not irritating m the ordinary sense Nevertheless, as described 
m Chapter 4, non specific injuries or tmtaiions may act as co carcinogens m 
augmenting or accelerating tumour formation in tissues already prepared by 
the action of carcinogenic agents 

Several elaborations of the irritation hypothesis require comment The most 
important of these is connected with the part played by trauma m the prncsis 
of tumours There is scarcely any kind of tumour for which trauma has not 
been blamed m some or many cases , this applies not only to tumours of external 
and easily injured pirts such as the integuments breast, testis md bones but to 
those of deeply seated protected pans such as the bram, bronchi and other 
viscera The possible part played by trauma m the causation of particular tumours 
will be discussed m the chapters of Part 11 , here it must suffice to make the 
general statement that simple injury of healthy tissues is rarely, if ever a sufficient 
cause of neoplasia but, as already stated injury can precipitate neoplasia m 
carcmogenically prepared tissues 

Another special extension of the irritation hypothesis is Handley s view ‘ that 
the origin of cancer is intimately associated wth local obstruction of the lymph 
vessels’ that lymph stasis lies at the root ofcanccr’ Admirable though niuch 
of Handley s work has been, most pathologists will agree that he has been unduly 
preoccupied with the lymphatic system both as regards metastasis and causation 

Several workers have postulated a relationship between tuberculosis and 
cancer Of these the most insistent was Cherry who m a score of papers tried 
to show statistically that these two diseases were causally related “that a partner 
ship exists between them”, “that the two may be regarded as related forms ol 
one disease and ‘ that the mastery of the one should soon lead to the contro 
of the other’ Cherry s arguments based mainly on mortality statistics, am 
nullified by the great degree of diagnostic error hidden in these {see Chapter 3) 
It is pertinent to add also that anyone experienced in necropsy work will kno 
how frequently tuberculous lesions quicsc^t or active are to be found m adults 
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far as I know) has deduced from this relationship m time a relationship of cause 
and effect But such a deduction would be no Jess logical than many that are 
drawn from time relationships— e g the relationship of the cancer death rate 
to a hundred and one aspects of modern ' life ” 

{Hill Principles of Medical Statistics”, 1939, p 133)^ 


The misconception that cancer is peculiarly a disease of civilization is now little 
more than a popular fallacy Its latest expression was Cope s book, the title 
of which — Cancer Cixilization Degeneration ’ — sufficiently indicates its 
tenor But this view has not been without some better-informed subscribers 
notably Gilford, who cited Cope approvingly and who also saw m ‘ national 
degenerac) in the bad habits and bad heredity of civilized life and in premature 
senescence of tissues, the basic causes of cancer ' Gilford's book is a useful 
compilation of references and facts about tumours, built, however, around this 
central preconception (It is surely significant that Gilford was the describer 
of the condition of premature senility progeria) 

With regard to opinions such as the foregoing, the following facts discussed 
in earlier chapters ma> be recalled that cancer is not peculiar to civilized peoples 
but occurs m all races of man and all classes of animals , that its incidence in 
different human communities depends on their respective age compositions, 
though Its site incidence varies with local habits and exposure to special factors , 
and that increasing age brings more cancer, not because of senility of tissues, 
but because of the longer opportunity for the continued action of carcinogenic 
stimuli and for expiry of the long latent periods which intervene between the 
application of such stimuli and the appearance of the resulting tumours That 
civilization causes cancer is of course, true in the sense that many of the tumours 
of civilized man are evoked by identifiable carcinogens m his environment, such 
as tar, oils, arsenic or radium and m the sense that carcinomas of the alimentary 
canal may well be due largely to avoidable dietetic habits or carcinomas of the 
breast to ‘ unnatural ’ reproductive and lactational habits Effective prophyla^*^ 
by identification and avoidance of these carcinogenic factors is the mam 
of experimental cancer research , and the great successes achieved in this field 
during the last three decades give the lie to Gilford s denunciation that ‘ nothing 
of any value has emerged from it ' ♦ 

CANCER DIATHESIS 

Probably the last serious attempt to uphold the old humoral hypothesis, thaj 
malignant tumours and their metastases were all manifestations of a constitutional 
cancerous dyscrasia was at the meeting of the Pathological Society of London 
m 1874 It would be unnecessary to refer to the long obsolete notion of djscrasia, 
did it not stiil appear occasionally in modern pseudo scientific form Thus, as 
recently, as 1934, a well known and experienced pathologist Fischer Wasels 
published a booklet contending that cancer can develop only in patients with a 
dietary alkalosis and recommending an elaborate dietetic and hygienic regimen 
for cancen. sufferers This included rcstnction of sugar salt cholesterol an 
vitamin B \ administration of calcium vitimin D, and splenic extracts , loca 
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and wiH therefore realize the futility of attempting to correlate the incidence of 
cancer and previous tuberculous mfection 

PARASITIC HYPOTHESES 

Parasitic hypotheses difTer fundamentally from irntational hypotheses the 
latter pictured the irritation as bringing about irrevocable neoplastic cellular 
changes which then persisted independently of any further irritation the former 
suppose the responsible parasite to multiply in, and maintain the vicious growth of, 
the tumour Although tumours can be evoked by the presence of metazoal 
parasites, such as bilharzia or cysticcrcui these tumours are not relevant m the 
present connexion since they and their mctastascs do not depend for their con 
tmued grosvth on the presence of the parasites Bacteria, spirochaetcs protozoa 
fungi and viruses have all m turn been blamed as the indwelling causes of tumour 
growth Only the last of these remain for serious discussion 

Rous and his collaborators m America, Gye and Purdy m England and 
Blumcnthal and co workers m German), have been the chief upholders of the 
view that mammalian tumours ma) like the filterable tumours of birds be due 
to d virus which multiplies m and maintains the pathological growth of the cells 
This question was discussed m Chapter 4 where n was pointed out that the filtcr- 
dble tumours of birds the Shopc tumour of rabbits and Luckc s frog tumours 
are all decidedl) peculiar diseases, and not necessarily valid exemplars of tumours 
m general At all events many attempts by experienced workers to demonstrate 
the presence of a filterable agent m malignant mammalian tumours have failed 
and the supposed successes of Blumcnthal and others have been shown to be 
fallacious {see the experiments of Flaks and Wagner, cited m Chapter 6) The 
view, gaming increasing support, that the so called tumour viruses ' may not 
be parasitic micro organisms at all but abnormal proteins of the cells themselves, 
18 discussed below under ‘ Cyptoplasmic h>polhe5C5 

Webster depicted structures which he interpreted as virus inclusion bodies 
m cancer cells , he also believed that he could discern periodic fluctuations in 
the growth of tumours which he thought explicable onlj on the theory that 
they arc cssentnlly the outward representation of changes m the life-cycle of 
the causative agent However Webster s inclusion bodies ’arc well known 
to every histopathologist they arc the same kinds of structures as the Russell s 
bodies and Plimmcr s bodies’, vshtch long ago were thought to be cancer 
parasites of another kind— blastomvcctcs— tut which vvi, now know to be only 
abnormal cell products The cells of malignant tumours especially rapidly 
growing ones display a great variety of abnormal nuclear and cjtoplasmic struc 
turcs, some of winch simulate closely the appearance of the inclusion bodies of 
virus diseases Virus workers roust avoid being misled by these appearances 
With Webster s observations regarding periodicity m the recurrence and growth 
of tumours neither my own experience, nor that of other pathologists and 
clinicians With whom I have discussed the question is in accord and as far as 
I know no endorsements of them b\ other workers have been published 

inPOTHLSrS BLAMING CIVILIZATION 
“ It has been observed that while the death rate from cancer has been rising the 
sale of bananas m England and Wales has also been increasing No one fso 
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of the cells any rntra-cellular parasite, any senescence or any genetic changes 
m the cells, but may consist in irreversible metabolic and cytoplasmic alterations 
occasioned by the application of carcinogenic agents, alterations which may well 
be conceived to differ m degree from tumour to tumour 

Penfold (1922) likened tumour formation to the development of secondary 
papillae in bacterial colonies These result from the selective action of poisons 
or particular nutritive substances favouring the growth of variants m the colony 
Penfold suggested that a carcinogenic agent might play a similar part m selecting 
particular cell variants m the tissues 

Warburg (1925) attempted to explain tumour genesis as the result of oxygen 
deficiency m tissues causing selective survival of cells of high glycolytic povvers— 
a hypothesis which subsequent work has shown to be untenable (see Chapter S) 

From his work on the effects of carcinogens on protozoa, Mottram (1942) 
was of the opinion that neoplastic change may well be cytoplasmic rather than 
nuclear He rightly pointed out that the cytoplasm contains many important 
parts such as Golgi apparatus, mitochondria and chroraidia, one of which might 
well be the important point of action of carcinogenic agents 

Haddow s work on the growth inhibitory action of carcinogenic substances 
led him to some important reflections on the genesis of tumours (1938 and 1944) 
Briefly his argument was as follows carcinogenic agents inhibit the growth 
and metabolism of cells to which they arc applied , the cells react to this by an 
alteration of their metabolism, which has “survival value and m effect confers a 
biological advantage” , there thus appears “a new cell type with an increased 
rate of growth and, probably with other physiological properties which enable 
It to resist, or to escape from, the increasing restraint brought about by environ 
mental changes Haddow saw m this change n close parallel with the formation 
of vigorously growing secondary colonies m old bacterja) cultures, as suggested 
earlier by Penfold It is important to emphasize that the alteration does not 
consist m the acquisition of a new function so much as in variation m the property 
of growth which is normally possessed by the majority of cells ” 

With regard to the irreversibility of the change once established Haddow 
(1944) drew attention to recent work on plasmagenes and cytoplasmic inheritance 
and to the view that cellular differentiation is determined by hypothetical 
particles m the cytoplasm The production of different characters in cells with 
the same nuclear genes would thus be brought about by differential segregation 
of these cytoplasmic determiners at cell division Now the degree of differentia 
tion IS an important individual character of tumours (see Chapter 8) tumours 
of a given cell type can be placed in a continuous senes ranging from 'i near 
perfect reproduction of the histology of the parent tissue to a condition in which 
no specific differentiation can be recognized whatever The extent of such 
departure is relatively stable for any given tumour ” The chemical carcinogen 
produces a change m the habit of growth of the cell but as the change is quite 
permanent it persists indefinitely after the initial cause has disappeared Hence 
the mechanism which permits unlimited ^owth must clearly reside m the cell 
itself That it may reside partly at least m the cytoplasm is obviously a possi 
bihly for future investigation 

The possible nature of the agents of the filterable tumours is relevant here 
Many of the plant viruses appear to be autocatalytic proteins of host cell origin 
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the tumour Me as yefktioii next (o nothing The nature of this response is, howev^-, 
no less understood than the mlurc of mfiammatory response to a bacterial 
parasite When say that the tubercle bacillus is the cause of tuberculosis’ , 
we state only part of the truth, and that the smaller part The tubercle bacillus 
docs not cause tuberculosis m a test tube, or m some species of animals, or even 
in some human beings ‘Tuberculosis *’ involves two reagents, the bacillus and 
the susceptible tissue into which it is introdutrd The intrinsic properties of the 
tissues which render them susceptible and determine their tuberculous reaction 
are ns >et unknown In this sense, then, the tuberculous reaction is no less 
mysterious than the ncoj^astic reaction , >et we do not attempt to 
explain the former by imagining a gene mutation or a " virus ” in the altered 
cUls When wc can say of a particular tumour “That tumour resulted from the 
application of benzpyrene, or ultra violet rays or X-rays then wc know every 
bit as much about its cause as we know about the cause of tuberculosis or of any 
other inflammatory disease What makes the neoplastic reaction seem more 
mysterious to us than the mfiammatory reaction is its irreversible character, 
and us long delajed onset perhaps long after the agent which evoked it has ceased 
to act At present we have achieved only vague glimpses of the possible nature of 
the cellular changes involved, but increasing knowledge of the mechanisms of cell 
growth and differentiation will undoubtedly clarify our view 
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a view expressed also by Stanley regarding the Shope papilloma \irus (Chapter 6) 
Perhaps then, filterable tumour agents and plasmagcnes are related substances 
At all events, the view that the former are parasitic micro organisms has steadily 
lost support In 1925 Nicholson suggested that Rous sarcoma virus ” might 
be not a virus, but ‘ a chemical substance produced by cellular action ’ In 
1933 Boycott said ‘ if one postulates a normal virus occurring m normal cells, 
one had better call it something other than a virus ' In 1942 Needham nrote, 
‘Whj should we not call the primary evouatot a virus, since it makes more of 
Itself paralld with the histological change which it produces The objection 
to the virus theory of cancer lies m the fact that it emphasizes primarily the 
exogenous origin of uncontrolled specific proliferation But on grounds of 
methodological simplicity ought we not to prefer the metabolism existing also 
m all the cells of the organism ^ 

Needham discusses m detail the chemical relationships of the carcmogt-nic 
hydrocarbons the sex hormones and the group of sterols to which the embryonic 
evocating substances belong he suggc<;is that embryonic evocation sex hormone 
action and carcinogenesis may well be related phenomena , and insists that 
one of the most important aspects of cancerous growth is its escape from the 
controlling pattern or individuation field of the tissues ’ 

Modern biology is then, turning to the simplest theory of all regarding the 
nature of neoplastic change— the theory namely that the normal cells of the body 
are variable structures reacting in diverse vsay^ to changes in their environment 
by changing their own habits of growth and metabolism, and that tumour cells 
are but variants of normal cells produced m response to external carcinogenic 
agents Nicholson s prescient insistence on this principle is summarized m the 
following citations from his Study No XIII (1933) ‘ I see m tumour formation 

the shifting more or less of the somatic ratio in the direction of accelerated 
growth with consequent— necessarv— retarding of physiological action (and its 
morphological expression histological diflerenliation') The secret of tumour 
formation lies for me m the mechanism that determines the new ratio To 
explain tumour formation with a misconception like autonomy or uncon 
trolled growth or with a hypothesis like a virus chromosomaiic malformation 
or mutation et hoc genus omni is idly to scratch the surface for the problem 
IS rooted in the very being and coming to be of organismic evolution and mdividu 
ation, development and existence form and function Our knowledge of 
tumour formation is a pretty accurate measure of our understanding of growth 
and development Advance m cither means advance m both We have begun 
to ask crucial questions of biology, and arc beginning to get answers Wc 
are beginning to do without unphysiological, unbiological and essentially unnatural 
and incomprehensible morbid reactions of the organism and to sec (hat everything 
IS physiological except the purclv adventitious extrinsic stimulus Wc arc 
beginning to sec that tumour formation is reaction to excitation growth 

and difTercnliation of cells capable of these functions, consequent acquisition 
of characters maintenance and transmission to future cell generations of the 
charncicrs thus acquired— m sum the first principles of individuation and life 

Cnefiy tumour formation is the fiml product of the cumulative response of 
cells to certain environmental stimuli Of recent years wc have learnt a great deal 
about some of these stimuli of the off important cellular response nhicfi yleUt 
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RECAPITULATION 

DEFINITION 

Our DEfiviTJON of a tumour, as an abnormal mass of ussitCy the growth of which 
exceeds and is uncoordinated with that of the normal tissues and persists m the 
same excessne maimer after cessation of the stimuli which e\oked the change, 
cm now in the hght of Chipters 4, 8 and 1 1, be much better appreciated Nichol 
son s failure of co ordmition or Ncedhim s “ escape from the controlling 
pattern or individuation held', is the essential quality m a neoplasm This 
escape is bound up with an irreversible change in the metabolism and multiplication 
of the cells — a change which is transmitted indefinitely to their descendants and 
which persists independently of the carcinogenic stimuli which initiated if This 
permanent and transmissible habit of excessive uncoordinated growth dis- 
tinguishes tumours from all other pathological overgrowths, whether hyper- 
plasns reparative proliferations or malformations 

CLASSIFICATION AND NOMENCLATURE 

Thconl> fundamental basis oftumourclassificationis histogenesis i e according 
to the type cells from which tumours spring and of which they consist All other 
features, such as rate of growth, degree of difllrentiaiion, and, with these, degree 
of innocence or malignancy arc subsidiary The pucnchyma of most tumours 
consists of cells of a single type, so that their histogenetic classification and 
nomenclature run parallel with the histological grouping of norma! tissues Some 
tumours however, are composite containing two or more neoplastic tissues 
many of these, namely, the mixed tumours of infancy and the tentomas, arise 
during early development from still immature tissues Apart trom the important 
distinction between the relatively rare truly embryonic tumours, which arise 
from and continue to consist of embryonic tissues on the one hand, and the 
common tumours of adult tissues on the other hand, the embryonic ongm 
of tissues are of no interest in tumour classification Tumours are anomalies of 
growth and differentiation of particular kinds of tissues , the original germ layer 
derivations of these are irrelevant Causation also is irrelevant m classification 
different carcinogens applied to a given tissue evoke simihr tumours while a 
single carcinogen applied to different tissues may evoke a variety of tumours 

INNOCENCE AND MALIGNANCY 

Innocent and ‘ malignant '* ore relative terras, of value in the art of 
prognosis but not denoting distinct species of tumours The individual tumours 
of a particular cell type usually show a comolete range of structure and behaviour, 
from those which grow slowly, attain high differentiation and remain non invasive 
and local to those which grow rapidly, differentiate poorly invade and 
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and fallacies of statistics in general, but also with the medical aspects of his 
problem, including the bases and reliability of diagnosis, the use of pathological 
nomenclature, the efficacy of treatments, the methods of recording, etc Unless 
he has this dual knowledge, he is unlikely to escape falling into some unsuspected 
trap , and, if he has it he will realize how limited the applicability of the statistical 
approach to mdny of the problems connected with tumours 

Purely statistical errors are often committed by writers of papers on tumours 
But more important even than these, are the frequent errors of tumour diagnosis- 
errors which of course if present in any considerable proportions, necessarily 
vitiate any statistical analyses whatever The mam theme of Chapter 5 was to 
show what proportions of the clinical diagnoses of the particular kinds of tumours 
are likely to be erroneous , and it was concluded that, except for the more 
accessible tumours, such as those of the skin breast buccal cavity or uterus 
genera! clinical diagnosis is fraught with such a high degree of error that many 
statistical studies arc v dueless Surgical or post-mortem senes of cases of proven 
pathological nature afford valid data for statistical deductions within limits 
imposed by the selected nature of the material But for many major statistical 
problems such selected series are of course unsuitable For these and other 
reasons comparisons of the mortality figures of diffiercnt countries or of clinical 
records m different communities or clinics, and estimates of trends m tumour 
incidence, must be viewed with great caution 


TUMOURS IN ANIMALS 

Tumours resembling those of man occur m all classes of vertebrates, m both 
the wild and captive state and there is no mam kind of human tumour of which 
counterparts do not occur in one or more other species of mammal The study 
of animal tumours is often helpful in elucidating the histogencsi!, of the correspond 
mg human ones, and the incidence of particular tumours m mammals may well 
give clues regarding the responsible carcinogenic factors Transplanted tumours 
are of limited value in the study of many of the problems of tumour behaviour 
or response to therapeutic agents , for these purposes, spontaneous tumours or 
those evoked experimentally by carcinogens are often preferable 


THE MODE OF ORIGIN OF TUMOURS 

Contrary to the still prevalent uniccntnc idea of tumour origin — a relic of the 
erroneous hypotheses of Cohnhcim and Ribbert — tumours do not arise from 
single minute foci but from considerable fields of prepared tissue Many small, 
and some large, tumours still show clear evidence that tumour genesis the trans 
formation of the tissue of the susceptible field into tumour, was still m progress 
when the tumours were excised Should excision have failed to remove the 
whole of the tumour formative field, recurrence of the growth may ensue, not 
from tumour residues as such, but from new areas of cancerous change m the 
residual tissue of the field In extensive potentially cancerous fields multifocal 
development of cancer is often to be observed , good examples include the multiple 
carcinomas m polyposis of the colon or in xeroderma pigmentosum or in the 
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disseminate There is a broad paralklism, but wnh many individual exceptions 
between degree of malignancy and degree of anaplasia, a parallelism long recognized 
by pathologists as of value in prognosis Attempts to prognose by grading ’ 
tumours numerically however, though they may impress the clinician by their 
spurious appearance of precision are always highly arbitrary and often fallacious 
A high degree of structural organization is compatible with malignancy, and poor 
organization with innocence 'Malignant cachexia does not exist , the debility, 
malnutrition and anaemia of many cas» of advanced malignant disease are 
merely the results of interference with important bodily functions by the tumours 

THE EXPERIMENTAL PRODUCTION OP TUMOURS 

Recent achievements m this field of research have been epochal Tumours of 
almost all kinds have been produced by pure chemical substances or by various 
physical agents and many of these experimentally identified carcinogens are 
clearly the same as those responsible for occupational and other tumours m human 
beings Already the experimental work has thus shown the way to effective 
prophylaxis of certain human tumours e g mule spmner s cancer, actinic sUn 
cancers radium and X ray cancers, aiuhne worker s cancer of the bladder etc 
As the experimentalist goes on as he will do to identify more and more carcinogens 
m our environment— m our food and drmks our occupational materials and 
reagents our tobacco smoke drugs and cosmetics — so an extending basis for 
prophylaxis will be laid Whether and to what extent the people generally will 
be prepared to axoid the noxious factors detected will be the concern not of the 
experimentalist but of pobtiaans, teachers, social workers and pubhe health 
authorities 

Not only has experimental work disclosed a great variety of exogenous caremo* 
gens but it has shown also that endogenous carcinogens may be formed m the 
body Itself as the result of disturbed hormonal states or other pathological condi 
lions For obvious reasons, work m this field is more diftcult and complex 
than the search for exogenous carcinogens but future research will identify 
the chemical carcinogens formed in diseased tissues and will unravel the factors 
involved m their production This knowledge will probably elucidate the causation 
of most of the tumours of the breast uterus prostate and ductless glands and 
will point the way to th^*ir prevention 

In yet a third way experimental carcinogenesis is full of great promise By 
studying the chemical properties of carcinogens their structural and functional 
effects on tissues, their absorption metabolism and fate m the body and the 
phenomena of anti carcinogenesis and co carcinogenesis it is not unlikely that 
something may be learnt of the nature of the neoplastic change m cells the 
ultimate secret of tumour formation 

THE STATISTICAL STUDY OF TUMOURS 

Many pitfalls beset the student of tumour statistics Before venturing on any 
deductions whatever — even as regards sudi seemingly simple questions as the age 
incidence of a particular kind of tumour or the relative frequencies of tumours of 
different kinds— he must be thoroughly acquainted, not only with the methods 
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important general property of tumours, their growth is susceptible to external 
influences Mitotic activity vanes m different parts of a tumour or m metastases 
m different situations some innocent, and occasional malignant, tumours 
spontaneously cease growing and retrogress , some malignant tumours show 
unaccountable temporary arrests of growth, long delayed recurrence or long 
deh>ed metastasis , the growth of some tumours, especially those of hormonally 
controlled tissues vanes with the endoerme state of the patient or with the 
administration of particular hormones , carcinogenic substances inhibit tumour 
growth All these facts encourage the hope that, uhen research has elucidated 
the controlling factors, an efrecti\e chcmotl^japy of cancer may not be impossible 
of achievement , 


THE DIRECT SPREAD OF TUMOURS 

As a tumour increases in bulk by proliferation of its cells, it finds accommodation 
in the tissues m one or both of two ways — by expansion or by infiltration Invasive 
ness does not depend on any single property of the tumour cells, nor on any 
special changes in the invaded tissues , it is one attribute of the neoplastic cellular 
change as a whole differing from tumour to tumour but nearly constant m each 
Invasiveness confers on a tumour the power to penetnte into any or all 
available interstices or preformed channels m the tissues and to spread m these 
away from the primary site for short or long distances The paths of invasion 
are intercellular and intracellular spices, lymph vessels blood vessels coelomic 
and cerebrospinal spaces and epithelial cavities Invasion of preformed paths 
sets the stage for metastasis by transport 

METASTASIS 

Metastasis means the transfer of detached tumour particles within vascular, 
coelomic, cerebrospinal or epithelial channels, and their successful lodgement and 
survival to produce discrete secondary growths at new sites It is a form of 
natural grafting or transplantation of the tumour from site to site Not all grafts 
are successful dissemination and lodgement of tumour particles may occur but 
no metastases devvlop, the arrested cells failing to inuUipl> or survive m their 
new environment Abortive tumor embolism is commonly demonstrable m 
the lungs but doubtless occurs in most other tissues also , it accounts for many 
of the peculiarities of distribution of metastatic growths Elucidation of the 
chemical and other factors which determine the success or failure of disseminated 
tumour cells to survive and grow m new sites might assist m the search for effective 
chemotherapeutic agents The great senes of grafting experiments already 
performed for us in the dissemination and metastasis of tumours is thus worthy 
of close study , this should be supplemented by experimental investigations ol 
metastasis like those described m Chapter 6 

The study of meta‘-tasis is of immediate practical importance to the clinician 
not merely because of its obvious bearing on operability and prognosis, but also 
because metastatic growths may be the firet or mam manifestations of otherwise 
symptomless or unsuspected primary tumoura As was noted in Chapter 5 
minj misdiagnoses arc due to secondary growths masquerading clinically as 
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exposed skin of the fair skinned fanner or sailor or in the cystic hyperplastic 
breast 

The field origin of tumours is not only clear from structural studies but from 
experimental work When a carcinogen is applied to a tissue it is not applied to 
a single minute focus but to a more or less extensive field of the tissue Visible 
tumour formation usually commences at one or more small foci in that field 
but the neoplastic change extends from these to other parts of the field The 
distribution and timing of this change is determined, no doubt by the distribution 
and mtensitv of the carcinogenic stimulation to which the whole field has been 
subjected and to co carcinogenic injuries to which it may also have been exposed 
The spread of tumour genesis m the field does not implj the spread of any parasite 
or chemical influence from tumour cells to adjacent normal ones 

THE STRUCTURE AND GROWTH OF TUMOURS 

Most tumours show remarkable structural individuality and stability 
Throughout a long metastatic career or during a long series of transplantations a 
particular tumour usually maintains not only its ovm characteristic degree 
of organization and general rate of growth, but also manv minor peculiarities of 
structure such as its range of variation metaplastic propensities cytological details 
and the nature and amount of stromal reactions excited by it Clearly then, 
whatever the fundamental nature of the neoplastic change may be it vanes m 
degree, and perhaps m minor ways m kind also from tumour to tumour 

The range of structural variation m a single tumour is often such as to preclude 
Its allocation to any particular histological sub group within its class Such 
histological names as spheroidal cell carcinoma ’ , adenocarcinoma ** oat- 
cell carcinoma ’ , etc have only a descriptive value to designate the predominant 
structural variants m particular tumours Tlicy do not denote distinct species , 
the species arc carcinoma of (he breast carcinoma of (he bronchus etc , and 
histological sub division of these is always arbitrary and often quite inapplicable 
A single tumour may show all the varieties of structure of which its species is 
capable 

Anaplastic tumours, especially carcinomas often display misleading micro 
scopical appearances simulating those of other kinds of tumours Diffusely 
growing carcinomas have often been misdiagnosed as sarcomas The diagnosis 
‘ carcino sarcoma has been particularly fallible the great majority of tumours 
so designated have been pleomorphic carcinomas , truly composite caremo 
sarcomas do occur but arc very rare The mammary fibro adenomas however, 
are truly composite growths the fibromatous component of which sometimes 
becomes sarcomatous 

Naturally enough the cells of rapidly growing tumours often show abnormali 
tics of structure and metabolism but in neither their cytology nor chemistry 
have the cells of well differenliated tumours been shown to differ from normal 
cells m any significant or constant characters That tumour cells are permanently 
altered cells there is no doubt, but the alteration is rtioie subtle than our micro 
scopical and chemical methods have so far proved capable of detecting 

While relative constanc> of individual structure and habits of growth is an 
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EPITHELIAL TUMOURS OF THE BREAST 
HISTORICAL INTRODUCTION 

For many reasons — notably Us great frequency and lethal properties, its nearly 
complete restriction to the female breast, its now proven relationship to the hot 
monal control of the breast and to disturbed breast function, and its experimental 
production — mammary carcinoma has excited more interest than any other 
kind of tumour 

Because of the external situation of the breast, carcinomas and other tumours 
of this organ were no doubt amongst the first tumours to be recognized and named 
by the ancient Greeks Hippocrates and his contemporaries knew of cancer of 
the breast , but, earlier still and perhaps the first specifically reported instance 
of breast tumour, was that recorded by Herodotus Atossa, the daughter of 
Cyrus and the wife of Darius I about 520 b c ‘ had a tumour on her breast , 
after some time it burst, and spread considerably As long as it was small she 
concealed it, and from delicacy informed no one of it , when it became dangerous, 
she sent for Democedes and showed it to him ” Democedes is said to have cured 
It, but by what means or how permanently we are not told , and of course, as 
with all early records, we cannot be sure of the nature of the lesion Early in 
the first century a d , Celsus practised amputation of the breast for early cancers, 
but considered that operation on advanced cases only aggravated the disease 
(Castighoni) Indicative of the persistence of the doctrine of humours is the 
following statement from Paul of Aegma m the 7th century “ Cancer is 
particularly frequent m the breasts of women, because owing to their laxity they 
readily admit the thick humours which occasion it For cancers are formed by 
black bile over-heated , and if particularly acrid, it is attended with ulceration 
The veins are filled and stretched around like the feet of the animal called 
cancer (crab) and hence the disease has got its appellation But some say that 
It is so called because it adheres to any part which it seizes upon m an obstinate 
manner like the crab” Se\ermo’s account of ‘strumas of the breast’ (1632) 
is noteworthy because for the first time it distinguished between benign and 
malignant tumours of the organ and also contained passages suggesting that 
the author recognized what we now call cystic hyperplasia as a pre cancerous 
condition 

The state of knowledge of tumours of the breast — and of tumours generally— 
m the latter part of the eighteenth century is well shown by the following citations 
from John Hunter’s lectures Speaking of “ the scrofulous breast (meaning the 
fibre adenomatous). Hunter described a tumour “ which came on at the age of 
twenty-six, and increased gradually to thirty eight It was sixteen or eighteen 
pounds in weight In this case there was no disease leading to the axilla as in 
cancer , so that I dissected it out and it healed kindly It was perfectly circum 
Scribed which is never the case with cancer, when of any size Cancer may be 
208 
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priinaiy ones Clmicians stjll ha\c far too Uulc kno\vlcdgc of this important 
source of diagnostic mistakes 

HYPOTHESES OF NEOPLASIA 

As m so manv other difiicuU fields of research, fanlasv has often been substituted 
for the difficult admission Ignoramus” But while the imaginative have been 
producing a crop of conflicting theories ” hisiopathologists and cxpcnmentahsis 
have been building up a secure foundation of knowledge of tumour causation 
and behaviour and — healthiest omen — pathologists arc beginning to pay atten 
tion to biologists, and biologists to pathologists All are coming slowly to realize 
that progress m embryology m genetics m cytology, m biochemistry, in endo- 
crinology and m pathology arc all inextricably linked , that pathology is extended 
physiology and that disturbances of growth studied by one specialist arc of 
interest to all Tumours constitute one of the major forms of grow th disturbance 
m response to certain external agents— carcinogenic agents— applied to cells 
Many of these external agents are being identified , the nature of the internal 
response the neoplastic change m the affected cells still needs elucidation But, 
that this will come with increasing knowledge of cell chemistry of the mechanisms 
of cell differcntiaiion and co ordination and of the mode of action of carcinogens, 
there is no doubt The first steps m thiv elucidation have been liken when it 
has been completed it will be found that neither embryonic cell rests nor their 
reverse— senescent cells, neither ultra microscopic parasites nor disordered 
chromosomes nor mutant genes are concerned m the change from normal to 
neoplastic cells 
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contamination ” Of incurable enses, “ When the glands become indurated the 
fluids arc not absorbed, m consequence of v/hich there is a stagnation and extra 
\asition of serum causing oedema of the parts around The arm and the 
integuments of the chest below, swell, and the fingers are sometimes rendered 
immovable, and very painful In this stage sympathetic cancerous tumours 
often arise at a distance, and hectic fever comes on” Hunter rejected the view 
that cancer produced a specific kind of cachexia “ this is no more than the 
effect of all long continued irritations, or sores which are not disposed to heal, 
but no peculiar effect is produced from this affection on the constitution 
Cancer appears to give rise to no constitutional symptoms, except such as vvould 
insc m other diseases from the long continued wearing pain and perpetual 
discharge ’ 

In Its mam essentials then Hunter’s knowledge of mammary cancer was 
surprisingly complete — about ns complete indeed as it could be, prior to the 
advent of histopathologicnl methods and the more precise means these afforded 
for the specific identification of tumours Chcatlc and Cutler s admirable mono- 
graph is the culmination of the histological study of mammary tumours 


TYPES OF MAMMARY TUMOURS 
tpilhchal tumours of the breast comprise 
(1) Fibre adenoma and adenoma 
(2') Duct papilloma and papillary cystadenoma 

(3) Carcinoma 

(4) Paget’s disease of the nipple 

While the first of these is a distinct sub group, the other three are closely 
related to one another No sharp distinction can be drawn between benign 
papillomas and papillary carcinomas of the ducts, papillomas may coexist with 
invasive carcinoma, carcinoma of the mammary epithelium almost always 
coexists with Paget s disease, and all three forms of growth may occur in the 
one breast 

The relative frequency with which the four types of tumour are encountered 
m surgical practice is indicated roughly by the following figures, showing the 
numbers of the microscopical identifications of all surgiciWy removed mammary 
tumours made at the Alfred Hospital, MObournc over a period of 14 years 


Carcinomas of female breast ----- 550 cases 

Carcinomas of male breast - - _ _ _ 2 , 

Fibro adenomas - - - - - - - 130, 

Benign papillomas - - 15 „ 

Paget s disease - 6, 

Sarcoma - 1 case 


The number of papillomas is probably underestimated , it includes only 
simple localized growths unaccompanied by carcinoma, and excludes some 
papillomas present in cancerous breasts Paget s disease was accompanied by 
mtra-mammary carcinoma m all 6 cases According to these figures the surgeon 
might expect to sec mammary carcinoma about 4 times as frequently 
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SO at first, when smal! and loose m the cchular membrane , but when as large 
as a large egg it affects the surrounding parts and is more diffused True 
scrofula, however if attended with inflammation will also adhere and diffuse 
and lose itself in the surrounding parts, so as to put on a cancerous appearance’ 
He described how, m weh established cancer, the skm wdl be less movable, the 
nipple more or less retracted and the Ijmiphatic glands going to the axilla will 
swell In cancer the surrounding parts that are affected by continued sympathy 
also become cancerous near the skin that is all the parts bkomc blended m one 
mass When scirrhus is entirely let alone it is commonly very slow A small 
lump m the breast may sometimes continue for many years , but whenever 
inflammation takes place its progress is accelerated Sometimes the first 
symptom of a cancer m the breast is a bleeding from the nipple 

That Hunter recognized the surgical importance of the muUicentnc origin 
of some mammary cancers and their association with cystic changes m the breast 
IS shown, by the following passage It (cancer) often arises m distinct points 
of the same breast but seldom at the same period and some of these may be 
so much in their infancy when the operation is performed as not to be observable, 
but afterwards increase and require a second operation The surrounding 
substance of the breast lias often little tumours, sometimes containing a blackish 
fluid these may be called cancerous hydatids It is therefore best to extirpate 
the breast completely at once to remove the whole complaint 

Hunter s views on operability also were remarkably sound Now to know 
if a cancer is proper for operation two things should be considered viz the 
cancer itself and its consequences Great attention should be paid to the tumour, 
whether it is movable or not for as the disease is further extended so the parts 
are more united to the tumour If the tumour is not only movable but the 
part naturally so then there is no impropriety in removing it with regard to 
the tumour itself but before removing it we must consider if there are any consc 
quenccs We should examine for example the glands m the groin or axilla 
to ascertain if they arc thickened or swoln All the above circumstances being 
considered and no objections existing the breast may be safely removed and 
if any consequent cancers easy of extirpation are found they may be safely removed 
also But It requires very great caution to know if any of these consequent tumours 
are within proper reach for we arc apt to be deceived m regard to the lymphatic 
glands which often appear movable when on extirpation a chain of them 
IS found to run far beyond out of our reach which renders the operation unsuc 
cessful As this is not easily known I would m most cases, where the lymphatic 
glands are considerably enlarged, advise that the case should be let alone ’ 
Surely advice as sound to day as then * 

Regarding postoperative recurrence Hunter observed This is either m 
the cicatnx or m the lymphatic glands t have sometimes seen after the opera 
tion the glands under the clavicle swell and push out the clavicle The 

contamination extends m other instances on the inside of the sternum m the 
course of the intemal mammary artery Sometimes these consequent cancers 
appear long after the operation even yeare In an earlier lecture he had staled 
‘ I have seen instances where it was years after all continuance of the cause was 
removed before the glands m the armpit had taken on diseased action after 
o 
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(«) Age and sex incidence 

Fibro adenomas are rare before puberty, but are the commonest mammary 
tumours between then and the twenlv-fifth or thirtieth vear Most of them are 
discovered during this period, but some, especially those with predominant 
mtn-canalicular structure, do not appear until later The large intra canalicular 
tumours are seen usually m middle aged or elderly people, though there has 
often been a long history of an enlarging lump 

Fibro adenomas are very rare in the male breast , Cheitle and Cutler cite 
recorded cases , ScarfF and Smith record 4 examples m a senes of 65 mammary 
lesions m males 



Fio 53 — Fibro adenoma of dog A = calcifying cartilage B — bone (X 1201 


(b) fibro adenomas in animals 

These growths have rarely been observed in my species of mammals other 
than dogs and rats m both of which however they occur frequently 

(i) Dogs — Mammary fibro adenomas are common m bitches of most breeds 
(Feldman, Schlotthauer, and see the table m Chapter 6) They are usually found 
in middle aged or old animals but arc often kno^vn to have been present for 
some years or are large tumours clearlv of long duration when first noticed 
They are often multiple m one breast or m several breasts arc often associated 
with cystic hyperplastic changes and sometimes carcinomatous changes super\ene 
m them In the 17 dogs with fibro adenomas studied by Rudduck and me the 
animals ranged in age from 6 to 12 years , the tumours ranged from 1 to H 
centimetres in diameter, were multiple m 5 cases, and showed supervening 
noma in 2 cases The microscopical appearances of cartilage may be simulated 
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fibro adenoma and about 40 times as frequently as simple papilloma while Paget’s 
disease mav accompanv mammarv carcinoma m about I per cent of cases 

Fibroadenoma and Adenoma 

I apply these names m the usually accepted sense distinguishing fibro adenoma 
shavply fiom duct papiUoma Because of the papillary pattern of the inlra- 
camlicular tvpe of fibro adenoma some writers (e g Saphir and Parker) have 



Fio 51 —Fibro adenoma of dog showing mita-eanah-ular siiuciurc The tumour measured 
1 1 centimcwcs m diameter ( x 80 ) 



Fjo 52— nbro-adenoma of dog showing glandular iissue and cartilago m close juxiaposiiion 


called this growth fibro papilloma but I think it better not to confuse the 
fibro adenomas and duct papillomas even in name for the t%so ha\c liUle in 
common 
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(c) Mode of origin 

By examination of the breast tissue around fibro adenomas, Nicholson’s 
and Cheatle and Cutler s observations on their mode of origin is readily confirmed 
The surrounding tissue almost always shows some degree of lobular hyperplasia 
of adolescent type (“ mazoplasia ’ of Cheatle, “ adenosis ” of Dawson) with the 
development of multiple small satellite fibre adenomas or incipient fibro adeno 
matous foci These enlarge and coalesce with the mam mass to form a lobulated 



Fio 55 — Intraonahcular fibro adenoma ( X 50 ) 


tumour, the early growth of which is therefore by accretion as well as by prolifera 
tion Transitions from breast to tumour tissue are often to be seen and the 
tumours, though seeming to be well circumscribed and easily shelled out are 
not stnctlv encapsulated The bed of tissue around a fibro adenoma is thus a 
field of potential similar change, and following simple enucleation of the growth 
recurrence may ensue from new foci of growth developing in this tissue The 
proper surgical treatment is therefore excision of the segment of breast containing 
the tumour Multiple fibro adenomas are not uncommon , they are usually 
m close proximity to one another, but arc sometimes remote or bilateral 

(rf) Structure 

Two kinds of pattern are recognized in fibro adenomas (i) pen canalicular 
or pen acinar, and (ii) intra canalicular, the former predominating m the tumours 
of youth the latter m those which appear after the age of 30 There are not two 
distinct types of tumour, however many fibro adenomas show both kinds oi 
structure 


(i) Pen canalictdar structure — ^This shows sim 
normal appearance set m a variable, usually exces 
pen ductal connective tissue as m Fjg 54 This 
plump fusiform fibroblasts and wavy delicate non co 


ry ducts of ne 
of characte 
ured tissue 
he proport 
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by epithelial cells scattered m mucinous secr^on as in the pleomorphic tumours 
of salivary glands , but true cartilage or bone often develops by metaplasia in 
the fibromatous tissue of the tumours Cartilage or bone was present in 6 of 
our 17 cases, and m one case hacmopoictic marrow had developed m a mass 
of bone Apart from the frequent presence of these mctaplastic tissues, the canme 
tumours are m most respects similar m structure to the human ones (See Figs 
51-53) 



Fig 54 — Fibre adenoma of rat (x t20) 


(ii) JRats —Fibre adenomas are the most frequent mammary tumours m 
rats (Curtis et a/ , Ratclific Wright e/ o/ andree Fig 54) Different tumours 
contain the glandular and fibromatous components m all possible relative proper 
tions from nearly pure adenoma to pure fibroma The tumours arc transplant 
able and by successive transplantation the epithelial component suffers elimina 
tion from some tumours leaving pure fibroma and m some instances this becomes 
sarcomatoui (Robinson and Graucr Emge and see Chapter 6) 
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persistence of adipose tissue cells in the tumours (Fig 64) and the metapUstic 
development of cartilage or bone in the fibromatous component This last 
feature which is common m the canine tumours is rare in the human ones, 
Cheatle and Cutler saw it in only two cases, and I have seen it only once 



Fio 57 — Intra canalicular fibre adenoma with hyalinization of connective tissue from a woman 
of28 (y50) 

Occasionally, mucinous change in the fibromatous tissue js prominent enough 
to give It a slimy feel, a bluish colour m haematoxylm stained sections and meta 
chromatic staining properties with polychrome dyes, the name “myxofihro 
adenoma ” is then appropriate Nicholson, Dawson, Geschickter and Lewis, 
and others have shown that fibro adenomas participate in the mammary changes 
of pregnancy and lactation Calcified spherules occur m the epithelial spaces of 
some of the old dense fibro adenomas 

(e) Giant f ibro-adenoma ' 

Valuable reviews of the large soft or cvstic fibro adenomas sometimes seen 
m the middle aged or elderly have been published by Lee and Pack (1931) and 
Owens and Adams (1941) who also cite Johannes Muller s classical and excellent 
account of these growths (1838) under the title cystosarcoma phyllodes ’ These 
tumours develop from small pre existing fibro adenomas of the usual tvpe they 
often enlarge slowly for several years and then may suddenly start to grow more 
lapidly They have often attained a huge size , the average weight m the cases 
reviewed by Lee and Pack was 7^ lbs , and Mackenzie saw a tumour of 35 lbs 
They arc well circumscribed lobulated and often cystic, and they distend 
the skin and may suffer accidental ulceration, infection and fungation But in the 
^reat majority of cases they are non invasive, non metastasizing tumours, with 
good prognosis following surgical removal 

Microscopically the bulky masses of polypoid and cystic growth show luxuriant 
fibro adenomatous structure, usually of the mtra canalicular type, and the fibro 
matous component often shows promment myxomatous changes and cellular 
areas of sarcomatous appearance lidrequently, the epithelium lining the clefts 
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of epithelial and connective tissue vary greatly Adenomas , with ducts 
and acim forming the bulk of the tumours, seen usually m young people, are 
rare , Cheatle and Cutler give 4 examples Usually the fibromatous tissue exceeds 
the epithelial in bulk, the latter may be very scanty and the tumour little short 
of pure fibroma Proof of the purely fibromatous character of a breast tumour 
therefore requires very thorough search of many pans for the possible presence 
of epithelial elements I myself have not yet encountered a pure fibroma 



B x96> 

Fibro adenomas which appear during puberty or adolescence often show a 
structure closely similar to that of the normal br^st tissue of the same age and 
“frequentl) no histological evidence of a capsule is present e\ea when, to the 
naked eye the defined tumour area suggests an easy shelling out (Dawson) 
Perhaps then no sharp distinction is possible between the rare diffuse mammary 
hyperplasias of adolescence and the commoner localized fibro-adenomas of the 
«ame period 

Inira canalicular structure — ^This arises bv proliferation of the sub 
epithelial tissues in u coarsely papillary pattern with mvagmation distortion 
and distension of the ducts Plane sections show to the naked eve a laminated 
appearance like sections of a crinkled cabbage and micro sections reveal the 
complex dove tailed shapes and interlocking of the branching convoluted parts 
(Figs uS and 56) The epithelium clothing the fibromatous projections often 
suffers atrophy by stretching or compression and it sometimes disappears m 
places, le?ving a raphe like junction of adjacent connective tissue papillae 
(Fig 56) During their early growth the tumours show the same delicate loose- 
textured fibromatous tissues as vn the pen canalicular tvpe but old tumours often 
show condensation and hyaline change of the connective tissue (Figs 57 and 58) 
Unusual structural features of fibro adenomas include the presence of smooth 
muscle fibres in the connective tissue (Cheatle and Cutler) the inclusion and 
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(/) Malignant change in fibro adenomas 

While most huge fibro-adcnomas — even those of rapid growth and with 
suspiciously cellular areas — arc benign m that they fail to invade neighbouring 
tissues or to metastasize, occasional tumours of this kind prove to be malignant 
Almost always, the malignant change involves the connective tissue component, 
which shows anaplastic cellular growth with plentiful mitotic figures, from which 
recurrence or metastasis ensues While (1940), however, described a case m 
which extensive recurrence and metastasis followed removal of a large rapidly 
growing tumour of 2 years duration m a woman of 34, and his Fig 7 suggests 
that the pulmonary metastases may have contained epithelial components as 
well as sarcomatous growth , but no descriptive details are given 



Fig 59 — Case ft Giant fibro adenoma (x 120) 


Carcinomatous change m a fibro adenoma, if indeed it ever occurs, must 
be extremely rare It was not obsened in the extensive experience of breast 
tumours of either Cheatle and Cutler or Dawson Carcinoma and fibro adenoma 
may coexist in one breast, as m Cases VIH and IX below and carcinoma may 
invade a fibro adenoma Tudhope described an unusual tumour which contained 
different areas of fibro adenomatous, carcinomatous and apparently sarcomatous 
structure together with the formation of cartilage and osteoid tissue by metaplasia 
of the stroma He believed, possibly correctly, that the carcinoma had arisen 
from the epithelium of the fibro adenoma , so that this case may exemplify the 
extremely rare event of conversion of a fibro adenoma mto a composite carcino 
sarcoma by simultaneous malignant change ol both components Budd and 
Breslm also studied an unusual composite tumour of the breast region , this had 
been present for 28 years and had grown actively only recently , microscopically 
it consisted of mingled active carcinoma and osteogenic sarcoma Mallorj s 
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and cysts shows squamous metaplasia in parts The following 3 cases illustrate 
many of the characters of these tumours 

Case /—A married woman aged 77 had had a slowly enlarging tumour of the LB 
breast for 40 years k had recently become inflamed and ulcerated Examination showed 
replacement of the breast by an irregularly hemispherical lobulated tensely cystic tumour 




Fro 58 -Fibre ndcftoma from an elderly woman showing hyal.ntration of connected tissue 
and atrophy of epithelium { x 120 ) 


maSStomy was performed with a good result The lumour weighed 9 lbs and it had 
Ihrstructure of a simple fibre adenoma mainly of pcn-canahcular type with abundant 
nS * w cellular conncctoc tissue The patient died of pneumonia 4 months later 
newpsy showed no residual or meustatic growth but a large papillifcrous muliilocular 
ovarian cystadcfioma was present 

Cate II (Dr Ian Prndrr s core)— The patient was a muhipara aged 45 who had 
fed her children and had had no previous breast trouble and whose menstrual 
histoiy was normal except that the menses had not commenced until ihe ISih year 
Swine a moderately severe blow on the kft breast in March 1937 enlargement of 
ihe breast was noticed >n May this increased rapidly and radical amputation was 
carried out m Oclobtr ic 5 months after the tumour was first noticed The patient 
remained well several years later ^aked txomtnattan showed a well-defined rounded 
tumour 13 centimetres m mam diameter and 1 350 grammes in weight the cut surface 
of which had the appearance of a soft oedematous fibro adenoma The remainder of the 

breast tissue and the axillary contents appeared normal (rigs 59 61)— The 

siruciure is that of a fibro adenoma mainly intra-eanahculaf but partly pcrt-canalicular 
m raitcm The epithelium lining the irregular gbndular spaces consists of plump cubical 
or columnar cells which show a moderate number of mires'^ The connective tissue 
IS very cellular in most places consisting of large fusiform cells many of which show 
mitotic figures Collagen fibres are plentiful m some areas but almost abs-nt m oth“n 


Casr III (Mr Batcansbf Quick s cate) —A mamed woman under 40 years of age had 
noiieed a small lump in the breast for 2 years this had grown rapidly m the last 6 months 
The breast was amputated The tuitM)ur was wcH-defined rounded 10 centimetres in 
diameter with a cut surface that ofa soft fibro-adenoma WsialK} (figs 62-6-1)— The 
tumojT IS a fibro-adenoma with inin-canalicular and peri-canalicolar patteras m about 
Cflual rroportions The connective tivsae is of modentc cellubnty in most parts, and 
omc mitoses are seen in the cells Islands of adipose tissue cells have been incorporated 
m the peripheral parts of the tumour (Fig M> 
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and their sarcomatous conversion The experiments prove conclusively the 
correctness of the view long held by many histopathologists, that the connective 
tissue component is not merely a stroma to (he epithelium but possesses neoplastic 
properties of its own, i c the tumours arc genuinely mixed tumours properly 
designated “ fibro adenoma ’ when benign and (usually) adcno-sarcoma ” when 
malignant In the mammary fibro adenomas of dogs, sarcomatous change may 



Fig 62 — Case III Giant fibro adcftoma 120) 


supervene in the metaplastic bone which the tumours often contain, and ossifying 
metastases may develop Schlotthauer and Thurber described an unusual example 
of osteogenic sarcoma of a dog’s breast with osteoid metastases in lymph nodes, 
lungs, heart and kidney 


Duct Papilloma and Papillary Cystadenoma 

Papillary growths of the breast like those of most other regions, cannot be 
sharply separated into benign papillomas and papillary carcinomas All transi 
lions occur between solitary or multiple localized slowly growing highly organize 
papillomas of mam ducts, and poorly organized active papillary growths associated 
with, and showing obvious transitions to, invasive carcinoma The present section 
deals only with the former , the endless permutations between this and the latter 
can be left to the reader’s imagination 

(ft) Age and sex incidence 

Most Simple papillomas arc seen m young women , they are rare in children 
or m subjects over 55 years old Papillomas of the male breast arc extremely rare 
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multiple, and that transitions from cystic hyperplasia to papilloma formation 
could often be traced Single papillomas were usually in the mam ducts near the 
nipple Multiple papillomas were usually unilateral, but occasionally bilateral , 
they might be very numerous — 150 or more, and they might affect the whole 
extent of a duct and its tributaries Cheatlc and Cutler aptly likened this condition 
to papillomatosis of the colon, both as regards the wide extent of the epithelial 
field affected and the proneness of the papillary growths to become carcinomatous 



Fig 65 — Mulu radicular papillary growth in a cysiic duct (x 120 ) 

These observations have an obvious bearing on surgical treatment > they 
support the view that mastectomy is preferable to local excision of papillomas or 
papilliferous cysts When local removal only is undertaken, the surgeon unaware of 
the pathological state of the rest of the breast, not seldom leaves behind a field 
of tissue of great or small extent in which similar or more serious neoplasia may 
manifest itself later The regular performance of mastectomy — not necessarily 
the radical operation — for duct papillomas which appear clinically to be solitary 
and localized may sacrifice some breasts needlessly but it will certairly save 
other patients from the subsequent recurrence of papillomas or of carcinoma 

{d) Structure 

Duct papillomas may be sessile or stalked, and the stalked ones may b® 
uni radicular or multi radicular more often the latter Uni radicular growths 
may have a simple villolis structure, but fenestrated or reticular formations are 
more common (Fig 65) Simple distension of part of a duct by a single growth 
IS less frequent than the formation of irregular papilliferous clefts and cysts 
Papillary cystadenoma ’ is a name sometimes applied to the latter condition 
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(6) Faptdotms in animals 

The only animals to show mammary papillomas frcqucnllv arc dogs ii\ sshich 
papillary groNsihs usually along with cystic changes Hbro adenoma or carcinoma 
arc quite common Feldman mentions papillomas of the teal duels of cows 



rrr\ M snj < t —Coil* tif Curl f»Vn>-a4enn~j I'D) 


(e) Sue cr I mcxf<* of origin 

Clcilles Mudies of Hctsl scclwns rcs-cileJ Oil dun papiDorrat 

were present more frequentU than clmicillj suspected ihrt tlc> were often 
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That during recent years there has occurred a real increase in the incidence of 
bre ist cancer m Great Britain and the United States of America, independently 
of the mcreismg average age of the population, will be pointed out below when 
age incidence has been discussed 

I/)) Clinical and pathological records 

Sufficiently large senes of unselccted hospital cases show rough general 
agreement w ith mortality statistics as regards the relative frequency of mamraary, 
uterine and other common tumours Thus, the Annual Report of the British 
Empire Cancer Camp ugn for 1940 contains a review of 7,872 pooled cases of 
malignant disease of both sexes from London hospitals , these included 1,345 cases 
of mammary cancer and 639 cases of uterine cancer, a ratio of approximately 2 to 1 
M> senes of 1 060 necropsy cases of carcinoma (Table V, Cliapter 5) included 
92 cases of mammary carcinoma and 49 cases of uterine carcinoma— again a 
nlio of about 2 to 1 The total number of female cases m my senes was 425 
so that carcinomas of the breast and uterus constituted respectively about 22 and 
12 per cent of all female carcinomas , vvlule carcinomas of the large intestine 
and of the stomach numbered 76 and 70 cases (18 and 16 per cent) respectively 
Mimmary carcinoma was thus the commonest malignant growth m women 

For populations without proper mortality statistics, clinical and pathological 
records are the only useful means of cstunating the relative frequency of breast 
cancer and other tumours Amongst the best studies of this kind are those of 
Nath and Grewal, in India These showed that, while mammary, uterine and 
other cancers varied m their relative proportions m different districts and racial 
communities pooled figures showed a decided preponderance of uterine tumours 
Cancer of the female genitals (mainly of the uterus) constituted 36 5 per cent, 
and cancer of the breast 24 2 per cent of all female cancers , in Hindus the 
percentages were 39 0 and 22 4, m Mohammedans 26 3 and 30 5 and in other 
castes 35 4 and 26 1 These figures arc borne out by those of Khanolkar of 
Bombay, who, m a senes of 2,880 microscopically verified cases of caremoma, 
saw 300 cases of carcinoma of the cervix of the uterus and 159 cases of carcinoma 
of the breast , the numbers ot cases of these two diseases m Hindus were 229 
and7SrespecUvely,inMoslems20and 23, and in Parsecs 14 and 27 Qumlandand 
Cuffs collection of 300 cases of carcinoma m negroes included 112 of the 
uterus and 64 of the breast 

(c) Sex incidence 

In England and Wales in 1938, there were 7,218 female deaths and 60 male 
deaths from cancer of the breast In Victoria, m the decade 1933 1942, 2,518 
women and 26 men died of this disease Many other recorded senes also, e g 
those collected by Hofiman, have shown breast cancer m females to be about 
100 times commoner than in men The properties of male mammary carcinoma 
are described later 

(2) Age incidence 
(a) Ages at death 

The mortality figures of England, United States of America and many other 
countries show closely similar age distribution curves for mammary cancer 
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Sessile multiple and irregularly cystic growths are more likely than those of a 
simpler structure to be associated with or to show transitions to carcinoma 


CARCIN(»tA OF TOE BrEAST 

(1) Frequency 

(fl) Mortality rates and race incidence 

Because the diagnosis of mammary cancer m its late stages is m most cases 
obvious the mortality figures of most civih 2 ^ countries may be accepted as 
fairly reliable Its frequency as a registered cause of death differs decidedly 
m difierent countries and the differences are too great to be accounted for by 
diversity of age and sex composition of the populations (Table I) 

Table I 

MoRTAury Rates from Breast Cancer in Various Countries in 1930 (Descending Order) 
AU>NO WITH Birth Rates 1930 and 1910 

{FromBofitn 1935) 


Breast cancer Birth rates per 1 000 


Country 




Death rates 
per 100000 ; 
females 

Percentage 
of cancers ' 

1930 

1910 

England and Wales 

_ 

_ 

- 

29 2 

J9I ' 

163 

23 8 

Scotland - 

.. 



- 

234 

ISO 

195 

261 

Denmark (urban) 

- 

- 

- 

226 

173 1 

IS7 

25 6 

New 2teatand 

- 

- 

- 

- 

224 

200 

18 8 

260 

Switzerland 

- 

- 

- 

- 

21 2 

11 0 

172 

239 

Netherlands 

> 

- 

- 

- 

193 

13 8 

231 

28 2 

USA - 

- 


- 

- 

ne 

J61 

189 

249 

Australia - 

- 

- 

- 

- 

16 5 

172 

199 

281 

Ireland 

- 

- 


- 

160 

160 

20 2 

22 6 

Norway - 

- 

- 


- 

14 5 

74 

24 5 

25 3 

Canada 

- 


- 

- 

11 5 

17 6 

24 5 

266 

Italy 

- 

- 

- 

- 

60 

100 

262 

31 7 

Spain 

- 

- 

- 

- 

36 

70 

29 0 

31 2 

Ceylon - 

- 

- 

- 

- 

36 

76 

390 

38 1 

Japan 

- 

- 

- 

- 

1 8 

30 

324 

341 

Chile 

- 

- 

- 

- 

1 2 

20 

39 8 

370 


Whereas m the earlier years of the present century deaths from uterine carci 
noma exceeded those from mammary carcinoma m England and Wales United 
States of America Australia etc {xce Chapter 31) the reverse now obtains Thus, 
of 35 913 female deaths from cancer in England and Wales m 1938 7 218 (20 I per 
cent) were from mammary cancer and 4 519 (12 6 per cent) from uterine cancer 
So also in Victoria m the decade 1938 1942 there were 12 428 female deaths from 
cancer of which 2 518 (20 3 p^r cent) were from mammary cancer and 1 656 
(13 3 per cent) from uterine cancer In English and Australian women the 
recorded deaths from mammary carcinoma exceed those for every other organ 
including the stomach In many European countries most notably the 
Scandinavian countries and Halhnd recorded deaths from gastric cancer greatly 
exceed those from mammary cancer The remarkably low d-^ath rates recorded 
for mammary canc<.T m Italy Spam Ja|^n and Chile merit further study 
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breast cancer to total cancer deaths has also shown an upward trend , c g m 
USA this rose fairly steadily from 7 3 per cent m 1900 to 9 5 per cent m 1930 
(BogenJ , and this in spite of the fact that, while improved diagnosis must have 
caused an increase in registered deaths from internal cancers, breast cancer could 
have shared but little in this improved diagnosis It appears clear then that there 
has been a real increase in the prevalence of breast cancer, quite apart from its 
increase because of ageing of the population 

(4) Spontaneous or experimental mammary carcinoma m animals 
Mammary carcinoma is of course very frequent in mice, in which, by selective 

inbreeding, strains of cither high cancer or low-cancer incidence have been 
obtained The experimental studv of breast cancer in mice has been outlined 
m Section IV of Chapter 4 Bonser (1945), studying the evolution of mouse 
mammary cancer, found that this, like human cancer, arises gradually and multi 
focally, but that it usually begins in the acini and that the milk factor acts mainly 
on the acini This difference from human cancer, which usually begins in the 
ducts, raises the question whether a milk factor exists m the human subject 
Dogs frequently develop carcinomas of the breasts (see Chapter 6), and these 
show many points of similarity to human tumours They often supervene on 
cystic hyperplasia and all transitions between this and papillomas and carcinomas 
arc seen Multifocal origin in one or several breasts often occurs Inalactatmg 
dog’s breast, Dawson (1935) saw lactation m a papillary carcinoma Carcino 
matous change in fibro adenoma is not rare Study of the reproductive and 
lactational history ot dogs with breast tumours is needed 

Carcinoma of the breast is not common in other mammals, but occurs in 
rats cats horses swine cows, sheep rabbits and guinea pigs 

(5) Reproductive and lactational history in relation to mammary carcinoma 
Since the breast is subject to hormonal control related to sexual and repro 

ductive functions on a prion grounds we might suspect disturbances of these 
functions to play a major part in the genesis of breast cancer The results of 
much statistical and some experimental work have left no room for doubt th^ 
this IS indeed the case Only some of the evidence on this question can be referred 
to here for further details see the classical papers of Janet Lane Claypon 
(1924, 1926 and 1928), and the confirmatory papers of Wainwright and Bogen 

(a) Marital state 

It has long been recognized that single women are more liable to mammary 
cancer than married w omen The mortality rates m England and other countries 
show an excess of deaths among the unmarried when due regard is paid to the 
proportion of single women in the general population Lane Claypon s figures 
from the surgical literature (1924) showed that m England 15 per cent of the 
female population over 40 years of age were single, but 22 per cent of the breast 
cancers were from single women , in America the corresponding figures were 8 
and 18 m Denmark 14 and 30 The Registrar General s analysis of deaths 
m 1930 32 showed the death rates of mammarv cancer to be markedly greater 
for single than for married women m all age groups over 35 
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Representative of these are the figures m Table IV, Chapter 5 These show that 
fatal inaininaTy cancer js infrequent under the age of 35 that a rapid rise m the 
number of deaths occurs m the fifth decade and is mamtarned m the sixth, that 
more than half the total deaths take place between 45 and 65 and nearly three- 
quarters of them between 45 and 75 and that the mortality rates for people of 
different ages show a continuous nse from youth to old age 

(6) Chnicaliy recorded ages 

The studies of Lane Claypon, Wamwnght and others have shown that distribu 
tion curves of clinically recorded ages— i c ages of operation or of onset of 
symptoms — altam their peak, at ages 5 or more years earlier than the mortality 
curves The peak occurs early m the sixth decade or in some senes (e g that 
of Pack and Le Fevre) near the end of the fifth decade The difference between 
the curves for fatal and clmicnl senes m this respect is accounted for by the mean 
duration of about 3^ years for untreated cases and the markedly prolonged 
average expectation of life from adequate surgical treatment especially in early 
cases {See Lane Claypon ) 

Mammary cancer is rarely seen in patients less than 30 years old, but most 
surgeons and pathologists will recall instances Velpeau saw the disease m a girl 
of 17 and m several other women under 30 and more recent records of such 
cases include those of Wildbolz and of Sears and Schicsmger who reported a 
carcinoma in a child of 10 My 92 necropsy cases included 2 women under 30 
aged 23 and 29 Haagensen and Stout recorded 18 patients under 30 years of 
age, the youngest 22 

(3) The increase of mammaiy cancer 

The effect of changes m the age distribution of populations on the incidence 
and age distribution of mammary cancer is well shown m Table If 

Tabi-b II 


Trend of Deaths from Breast Cancer in the US Registration States of 1910 
(FromOygert 1935) 


1 1911 

1 1920 

! 1930 

Population -------- 

j 48 295860 

1 56080552 

I 66442 606 

Deaths from breast cancer - - - - ■ 

3 610 

j 4900 

7 409 

Rate per 100000 (all ages) - - - - I 

75 1 

! 88 

112 

(IS^) _ _ - - 1 

29 1 

3 1: 

36 

(45-64) _ - - - , 

221 

! 25 6 

340 

(over 65) - - 

49 8 

! 55 0 

6! 6 

Percentage of population over 45 - - - I 

209 

24 0 

25 6 

Percentage of breast cancer over 45 - - j 


82 7 

844 


This table shows that in the United States of America (and the same applies to 
England and many other countries) the crude mortality rate of breast cancer has 
risen markedly during recent years and that this nse is due m large part to the 
ageing of the population That it is not wholly due to this however is shown by 
the upward trends of the standardiaid or age specific rates also The ratio of 
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Similar statistical studies of the suckling habits of the Japanese, Chilian, Spanish, 
Italian, and other women with relatively low incidences of breast cancer, are 
needed 

That premature weaning can engender breast tumours in mice and rats is 
shown b> the experimental results of Bagg and others cited m Chapter 4 

(e) The social distnbuUon of cancer 

The Registrar Gencrars figures of cancer deaths m England and Wales (1938) 
Indie xlc a definitive class gradient for mammary cancer For this purpose each 
occupation was assigned to one or other of five descending social classes, and 
married women were grouped according to the social class of their husbands 
Expressing the cancer mortality in each class as a percentage ratio of the general 
average that for cancer of the breast m married W'omcn showed a progressive 
decrease from Class I to Class V as follows, 138, 116 103 84, 82 Among single 
women the class gradient for breast cancer was less pronounced In general 
then, women of the upper social classes m England arc decidedly more subject 
to mammary cancer than those of the lower classes It is quite probable that 
this IS due to reproductive and lactational dilTcrcnccs, as already suggested m 
the preceding sei.Uon, the upper classes living less “natural” lives as regards repro- 
duction and lactation 

(/) Conclusions 

From the foregoing discussion the mam facts to emerge are 

(i) Single women arc more liable than married women to develop breast 
cancer 

(u) The liability to breast cancer in child bearing women is inversely 
related to fertility , and communities with a low (and especially a 
falling) birth rate show a high rate of breast cancer 
(m) There is evidence, statistical as well as experimental, to show that 
failure to suckle, premature wcanmg and possibly other errors of 
lactation play a part m the genesis of mammary cancer 
(iv) Women of the upper socnl classes m England are more liable to breast 
cancer than those of the lower classes 

It seems safe to conclude then that the women least liable to mammary cancer 
are those who have borne and normally suckled several children , while the most 
liable are those who have not borne children, or who, having borne children 
have failed to suckle them Thwarted reproduction and thwarted lactation 
predispose to cancer , normal reproduction and lactation are the prophylactics 
With good reason we may strongly suspect that the high and increasing prevalence 
of breast cancer m the Western civilized peoples is related to the “ unnatural 
reproductive life of a large proportion of the people 

(6) Heredity and mammary carcinoma 

It is possible by close inbreeding to obtain strains of mice of either very high 
or very low incidence of mammarv cancer, but these results are not generally 
applicable to human communities in which such close inbreeding rarely occurs 
Nevertheless, as mentioned m Chapter 5, there is some statistical evidence that 
the incidence of mammary cancer in female relatives of patients with mammary 
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(6) Menstrual history 

Careful comparisons of large senes of cases of mammary cancer with proper 
control senes of non-cancerous subjects (Lane Claypon 1926 , Wamwnghl, 
1931) showed no significant difierence with respect to the age of onset or cessation 
of menstruation the total duration of menstrual life or disturbances of the 
menstrual cycle or the menopause Bonser (1935) observed that the incidence 
of breast tumours m mice was not demonstrably related to the characters of the 
oestrous cycle 

(c) Fertility 

Lane Claypon s comparisons of cancerous and control senes of married 
women showed an unmistakable difference of fertility Even when allowance 
was made for cases in which the disease itself may possibly have diminished 
child bearing capacity, it was found that women who ultimately developed mam 
mary cancer bore 22 per cent fewer children than the control cases In the control 
and cancerous series the average numbers of viable children per married woman 
were 4 97 and 3 a3 a ratio of I 4 to I Wamwnght s American senes showed 
a ratio of 2 to I The average age at marriage was also significantly lower m the 
control senes than m the cancerous senes, m both England and USA 

Confirmation of the inverse relationship of fertility and the liability to mammary 
cancer is afforded by Bogen s observation of a striking parallelism between low 
birth-rate and high breast cancer rate Thus England which m 1930 headed the 
list for mortality rate from breast cancer had a birth rate of 16 3 per 1 000, while 
at the bottom of the list were Japan and Chile with very few breast cancers and 
birth rates of 32 4 and 39 8 respectively Moreover, and perhaps even more 
significantly countries high m the list of breast cancer showed a diminishing 
birthrate between 1910 and 1930, eg m England from 23 8 to 16 3 while 
countries with little breast cancer showed no great changes m their relatively 
high birthrates between those )cars eg Japans birthrate in 1910 and 1930 
were 34 1 and 32 4 and Chiles 37 and 39 8 A similar inverse relationship 
obtained between breast cancer rates in the various States of U S A m 1930 
and their birth rates in 1900 Bogen concluded from these and other observations 
that child bearing and lactation constitute a natural protection against the 
subsequent development of breast cancer 

(rf) Lactation 

Many statistical and clinical workers have laid stress on errors of lactation 
as a cause of breast cancer Thus Leaf (cited by Lane Claypon 1924) m a careful 
analysts of 100 cases of breast cancer found lactational errors in the majority 
In her 1926 report Lane Claypon found that complete failure to suckle and 
the habit of suckling for a very long period were both more common in the cancer 
senes than m the control senes Thus m the control senes mothers failed to 
suckle 7 4 per cent of their children while m the cancer senes 14 6 per cent of 
the children previously borne had not been suckled In her 1928 report on a 
further senes of cancer cases, Lane Claypon found a history of failure to suckle 
in an even higher degree namely for 19 I p-r cent of the children In Wamwnght s 
American senes 28 2 per cent of married women and widows with mammary 
cancer had never laciated, while the percentage m the control scries was 15 7 
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the lumma of the ductules are either reduced by the bulky epithelium or enlarged 
into small or hrge cystic spaces A frequent type of hnmg seen m cystic structures 
consists of large eosinophil epithelial cells This type of epithelium, which has 
been thoroughly studied by Dawson (1932), has often been regarded, erroneously, 
as sweat gland tissue It is present in almost all cystic breasts and m manv 
cancerous breasts also, but there is no evidence that it is ever the origin of carci 
noma Cheatle and Cutler regard this type of epithelium as always of acinar 
origin, and hold also that all large mammary cysts arise from acini I jom Dawson 
in dissenting from this \iew , I am unable to distinguish as sharply as Cheatle 
does between duct and acinar structures m cystic hyperplasia In my experience, 
eosinophil epithelium can appear in either acmi (ductules) or ducts, and large 
cysts can develop from either Microscopically, the fibrosis accompanvmg the 
epithelial hyperplasia consists m the earlier phases of rather loose textured fairly 
cellular tissue but around older atrophic epithelial structures and cysts it becomes 
more densely fibrous Increase m the periductal elastic tissue is frequently present 
Inequalities m the density of the connective tissue, along with cysts and the more 
bulky foci of hyperplastic epithelium, give the breast its “ lumpmess ” Collections 
of lymphocytes and other inflammatory and phagocytic cells are not infrequent 
m cystic breasts, but these are secondary to degenerative changes 

(c) The nature of cysuc Uyperphsta 

It is now generally accepted that ‘chronic mastitis” is a misnomer and should 
be discarded Cystic hyperplasia is clearly due to disordered hormonal control 
of the breast m which oestrogen excess appears to be the principal factor This 
IS no place to consider at length all the evidence for this it must suffice to recall 
that the structure and function of the breast depends on hormonal (especially 
ovarian) control, to point to the structural changes just described which ate 
clearly non inflammatory and essentially hyperplastic m character, and to note 
that the changes of cystic hyperplasia as seen m the human breast can be reproduced 
experimentally m animals by oestrogen excess (Bihrows Bonser) 

(d) Carcinomatous c/ian^e m cysuc hyperplasia 

Any competent pathologist who has examined a considerable number of 
surgically removed breasts will find it difficult to remain patient with those surgeons 
who deny the pre cancerous potentialities of cystic hvperplasia This denial is 
based on two misconceptions One of these is due to the persistent use of the 
fallacious term ‘ chronic mastitis * , under which many surgeons continue to 
group all lumpy breasts irrespective of their histopathologv Hence as Cheatle 
points out they fail to distinguish the innocuous non cystic lobular tvpe of hyper- 
plasia (“ mazoplasia ” or ” adenosis ’ ) which is frequent m adolescents and young 
adults and which often resolves, from the permanent cystic type of hyperplasia 
which develops usually after the age of 30, and is " a lesion of great menace ’ 
The other cause of disagreement between surgical and pathological opinion 
regarding the pre cancerous proclivities of cystic hyperplasia is failure to distinguish 
between clinical and pathological diagnosis of this condition Many women 
with cancerous breasts give no history of any chnicallv detected previous breast 
disease, yet examination of the excised organ shows widespread hyperplasia and 
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cancer exceeds that m the general female population, nearly ten fold in Dutch 
women, according to Wassmk 

There are seen occasional instances of “ cancer families m which several 
sisters or other near relatives suffer from mammary carcinoma Said Velpeau 
in 1853, I have seen families in which three sisters daughters of one mother 
who had died of cancer of the breast, were attacked between the ages of 30 and 
40 years with cancerous tumours m the same situation Surgeons of today 
encounter similar families (Handley, 1938 , Wood and Darling, 1943) In the 
family reported by Wood and Darling cases of bilateral mammary cancer occurred 
m four generations, including three sisters m one generation the growths appeared 
at an average age of 32, i e earlier than usual and one patient m the fourth 
generation developed the disease at the age of 18 


(7) Die relation^ip of carcinoma to cystic hyperplasia 

“ Chronic cystic mastitis ’ —the misnomer most commonly used b> surgeons, 
Brodies hemgn cystic disease”, Svhimmelbusch s disease ‘Reclu;>'s disease , 
Aschoff s cystic mastopathy , Pribram s ‘ polycystic breast degeneration ’ , 
Cheatle s ” c>stiphorous desquamative epithelial hyperplasia — these are some 
of the s>non>'ms which have been applied to the variants of a change which is 
sufficiently designated by the simple name ‘ cystic hyperplasia Because cystic 
hyperplasia of the breast is a frequent precursor of carcinoma, it is necessary 
to summarize briefly its mam characters For further details consult Keynes 
Charterib, and Cheatle and Cutler (1931) 

(a) Naked eye appearances of eysuc hyperplasia 

Common to all forms of the disease arc visibly increased fibrous tissue the 
presence of c) Stic spaces large or minute and irregularities of consistency apparent 
to the palpating finger and visible on the cut surface of the tissue These irregu- 
lanties are due to cysts to unequal fibrosis to hyperplastic enlargement of groups 
of lobules, or as the microscope sometimes unexpectedl> shows to early multi- 
focal carcinoma The changes may be universal throughout the breast or may 
affect onlv a part or parts of it Cysts may be large, and single or multiple , or 
the^ may be tiny scattered and inconspicuous Their contents may be clear and 
watery or thick and creamv, that of the large cysts often being clear, while that 
of small cysts and dilated ducts is often creamy and expressible from the cut 
surface like worm casts 

(b) Microscopical changes in cysfic hyperplasia 

These involve the ducts acmi (better called “ ductules ", as Dawson points 
out) and connective tissues The small terminal ducts are more affected than the 
large mam ducts The duct epithelia show proliferation, desquamation especially 
of large pale degenerating cells resembling colostrum corpuscles banking up of 
cells in masses, and papillary formations and the duct lumma arc distended 
b> the desquamated cells and by cell debns Epithelial hyperplasia in ductules 
distends these increasing their bulk and so causing their packing together in 
prominent lobules around the small terminid ducts The multiplying epithelial 
cells are enlarged packed together and may assume papillary formation, and 
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The possibility that the relationship between cystic hyperplasia and carcinoma 
of the breast may be due m part to the formation of carcinogenic substances m 
retained secretions has been suggested by Cheallc, Keynes, Charterjs, Cappell, 
and myself (in Section IV of Chapter 4) 

The following personally studied cases illustrate the supervention of multifocal 
carcinoma m cystic hyperplasia, as well as other important features of mammary 
carcinoma (S'ee also Figs 68 70 ) 

Case IV — single woman of 26 had had a lump m the upper outer quadrant of the 
right breast since the age of 12 It had remained unaltered until recentlv, when following 
a blow on the breast it had increased m size and become pamful Examination showed a 
hard area 2 5 centimetres in diameter adherent to the skm Radical mastectomy was 
performed iSeptembcr, 1937) An area of carcinoma 3 centimetres in diameter lay m the 
peripheral part of thi. upper outer quadrant At another part of the periphery there was 
a second Cdrcinomatous area 9 millimetres in diameter The remainder of the breast 
showed firm but pliable fibrosis and many scattered small nodular areas and small cysts 
From naked-eye examination this tissue was not thought to be cancerous but to be the 
seat of lobular and fibrous hyperplasia To our surprise however microscopical study 
showed that the entire breast contained focal or diffuse areas of earlv carcinoma clearly 
arising from and replacing previously hyperplasiic lobules or ducts (Fig 66) The two 
areas of macroscopically obvious carcinoma were clearly only the most advanced and oldest 
regions of neoplasia m a breast which was in process of similar change in tote In 
September 1939 the patient complained of pam m the back and skiagrams showed 
partial destruction of the 7ih dorsal vertebra Deep X ray therapy was followed by 
improvement, and the patient married m 1940 In January 1941 a 3 months' pregnancy 
was terminated for prophylactic reasons In March 1941, pains m the back were still 
present The left byeast appeared normal 

Care V— A married woman aged 42 the mother of 2 children had noticed a lump 
in the left breast for 6 weeks Examination showed a mass 5x4x15 centimetres to 
the upper inner quadrant unattached to skin or muscle and slight general lumpmess 
of the rest of the breast The right breast also was ‘ knottv, with chronic ma'titis ’ In 
June 1936 simple mastectomy of the left breast was performed sections showed active 
carcinoma supervening on widespread hyperplastic changes X ray therapy was given 
and m November 1936 the patient remained well In November 1937 she complained 
of a lump in the right breast noticed for 2 weeks Examination showed chronic mastitis 
with 7 cjst m upper outer quadrant The treatment adopted was simple mastectomj 
followvd by deep X ray irradiation Section of the breast showed it to consist largely of 
pliant fibrous tissue containing many small cysts and dilated ducts w ith milky contents and 
many discrete hard shotty patches Sections from xarious parts showed cystic hyperplasia 
with multiple early carcinomatous areas 

Case k7— The seemingly ill advised haphazard treatment of this patient wa due to 
her having attended 4 different clinics at 2 diflerent hospitals without disclosing this 
to the several doctors concerned She was a sterile married woman of neurotic type 
who first attended hospital in 1935 at the age of 31, complaining of a lump in the right 
breast This was a well defined rounded mass I 5 centimetres m diameter which was 
diagnosed fibroadenoma' and was enucleated Although naked-eye section of the 
tumour appeared to confirm this diagnosis microscopical study unexpectedly disclosed 
a localized carcinoma The patient then transferred herself to another hospital where 
in a gynaecological clinic she received prolonged interiniUcnt treatment with oestrogenic 
hormones In November 1939 the left breast was amputated and sections showed 
widespread cystic hyperplasia with early mulufocal carcinoma In June 1941 chronic 
rnastitis of the right breast was diagnose in 1942 this breast was removed and also 
^owed extensive cystic hyperplasia and multiple areas of well-established carcinoma 
There were no signs of recurrence in January 1943 
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sometimes multicenlric carcinomas which were undetected clinically For every 
case m which a chnical diagnosis of cjsUc hyperplasia antecedent to carcinoma 
has been made there are a score m which a pathological diagnosis of this sequence 
IS cUar from adequate CKammation of the amputated breast (Lane Claypon, 
1926) 

The danger of cystic hyperplasia in the middle aged woman has been fully 
discussed by Cheatlc (1920 and 192^, Kevnes Lane Claypon Charteris, Cheatle 
and Cutler Handler, Wairen, Muir Dawson (1943) and manv others The 
proportion of cancerous breasts which show definite transitions from hyperplastic 
changes to carcinoma is estimated variously b> different workers , Cheatle and 
Cutler placed it at 20 per cent but others including myself think this is an under- 
estimate For reasons already given it is impossible to determine even approxi- 
mately what proportion of breasts with cystic hvperplasia may become cancerous 

Carcinoma supervening on hyperplasia is often multiceatnc or dilTuse in 
origin arising from extensive reaches of one or more ducts or even from the 
entire breast Sometimes such tumours are bilateral and should a middle-aged 
w Oman with cvstic hyperplasia of both breasts develop carcinoma m one, the risk 
of carcinoma supervenmg m the other also is great enough to justify local mas- 
tectomy of the second organ Dogs sometimes show simultaneous carcinoma of 
all mammae with sinking examples of transition from widespread cystic hyper- 
plasia to papillomatous growths and carcinoma 



It IS not denied that some breast cancers are of localized origin and unaccom- 
panied by significant changes in other parts of the organ But purely local growths 
are much fewer than would appear from clinical examination onlv Further 
microscopical examination of only one or two small sections of areas of obvious 
growth is inadequate to reveal the relationship under discussion and must lead 
to false conclusions regarding it The more thoroughlv the pathologist examines 
amputated breasts the more often he will discover the presence of cystic hvper- 
plasia m association with carcinoma and of clear transitions from one to the other 
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duct obstruction might sometimes be causative in the human breast also, or might 
precipitate neoplastic change in breast tissue already p-epared for it 

Suppurative mastitis does not predispose to cancer, but transient non suppura 
tivc mastitis may possibly do so (Lane-Claypon) Tuberculosis and carcinoma 
occasionally coexist in the breast (Bundschuh), but the association is probably 
fortuitous It IS noteworthy that mammary tumours are very rare m cows, in 
which tuberculosis and other kinds of bacterial mastitis are common 



Fig 67 — Early intra ductal carcinoma m a large duct (X 120 ) 


(9) Site and mode of origin 

That breast carcinomas often arise from more or less extensive fields of 
prepared tissue will be clear from the preceding pages and from Chapter 7 
Chealle and Culler grouped the tumours according to their origin as follow 
(i) Carcinoma arising in the nipple — ^This comprises tumours of the mam 
ducts m the nipple, and those of its epidermal surface (see Paget’s disease) 

(u) Cflrcino/«a arising m a localized part of a large duct — ^The most frequent 
form is papillary carcinoma, which may long remain confined withm the duct 
as * papilloma ’ or papillary cystadenoma Ixiforc invasive properties appear 

(ui) Carcinoma arising in a mam duct and alt its tributaries and acuu — TTus 
forms a large irregular pyramidal growth with its base towards the periphery 
of the breast and its apex towards the nipple It often shows all stages of caret 
nomatous change in progress and is a very fatal tvpe 

(in) Carcinoma arising in terminal ducts and acini — ^This is the common 
peripheral type of growth 

(v) Carcinoma arising diffusely throughout most or all of the breast or of both 
breasts — ^This is a rare very fatal type producing a small firm breast with no 
single palpable focus of tumour sometimes accompanied by Paget’s disease 
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Case VII — A Vroman aged 43 had noticed a lump in the right breast for 3 weeks 
It was excised locally sections showed fibre adenomatous nodules amidst areas of 
extreme hyperplasia and one mall focus of intra duct carcinoma Simple mastectomy 
was then performed and sections showed generahted cystic hyperplasia but no other 
areas of definite growth A year later there vras some general enlargement of the left 
breast and enlarged right axillary glands wen, felt Left mastectomy was performed 
and the right axilla was cleared the breast showed gcneraliied cystic hyperplasia 
the axilhry glands showed large deposits of sphcroidat-ccU carcinoma 

Case Vllt (Afr Jofin kemedv a cose)— In Notember 1941 a single woman aged 47 
consulted her doctor with signs of a thyroid adenoma and thyrotoxicosis and also a 
clearly carcinomatous mass m the right breast with enlarged axillary lymph glands 
Radical removal of the breast was performed section showed an area of obvious 
carcinoma 4 centimetres m diameter and cancerous deposits up to 2 S centimetres in 
diameter m the lymph glands Microscopic examination confirmed these findings and 
showed also areas of cribriform carcinoma in thi. ducts m other parts of the h> perplastic 
breast tissue In December 1942 a lump appeared m the left breast which was removed 
Section of the fixed organ showed widespread fibrous change with scattered small cysts 
a deep-seated area of carcinoma 1 5 ecnlimcires in diameter and at the inner periphery 
of the hvpcrplastic breast remote from the carcinoma a wrell defined encapsulated fibro 
adenoma 1 5 centimetres in diameter These findings were confirmed microscopically 
In February 1944 a small nodule was excised from the sear on the right side and tvas 
found microscopically to be carcinomatous 

Case /V (Mr A J Tnnca s caie)— The patient had tumours palpable m both breasts 
and bilateral radical removal was performed Sections after fixation showed widespread 
hyperplasia of moderate degree in both breasts and 3 separate tumours as follow 
R Breast (1) An irregular mass 2 5 centimetres m diameter slightly adherent to the 
skm at the lower periphery mi«oscopicaHy sphcroidal-ccllcd and ad nocatvinoma 

(2) A well defined freely mobile mass 2 5 centimetres in diameter in the jnner pertphery 
at first thought to be a simple fibro-adenoma but microscopicalW a focus of spheroidal 
celled carcinoma accompanied by several small fibto adenomatous foci L Breast 

(3) An irregular hard mass in the upper outer periphery adherent to the pectoral fascia 
microscopically densely scirrhous spheroidal-celled carcinoma No tumour deposits 
were found m lymph glands on cither side 

Case \ (Afr ll' D Upjohn s case) —In 1937 a sterile married woman had chronic 
mastitis which was symptomatically improved by administration of stilboeslrol In 
1943 a small wart like growth appeared on the nght nipple and was removed by diathermy 
by a dermatologist This recurred a few months later and was again removed by diathermy 
Subsequent healing was imperfect and a surgeon was consulted He found evidence 
of bilateral chronic mastitis and some enlarged glands m the right axilla and advised 
removal of the right breast and axillary contents which was earned out in October 1944 
Macroscop:eal!v the breast showed a depressed puckered nipple some thickening of the 
periductal connective tissues and a few scattered small cysts up to 4 millimetres in 
diameter but no sign of any tumour The axillary glands however contained large 
deposits of obvious growth Micrascopicalh the glands showed large deposits of active 
spheroidal cell carcinoma with some mucoid change The nipple area was free of tumour 
Many sections of different parts of (he breast showed microscopic foci of carcinoma 
clearly arising muUifocally from hyperplastic ducts and widely infiltrating lymphatics 
no carcinomatous mass of a size visible to the naked eje was anywhere present 

(8) The relattomhip of carcinoma to injury and innammation of the breast 
Injury is often biamed as the cause of mammary tumours but m most cases 
It js clearl> only comctdentul or serves to draw attention to a tumour already 
present However m view of the experimental results of Ba^g and others on 
the part played by injury of ducts m the guests of breast tumours tn mice and 
rats (Chapter 4) we must admit the possibility that previous injury leading to 
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The four quadrants of the breast are affected with very unequal frequency, 
the order bemg—upper outer upper mner, lower outer and lower inner quadrants 
This IS exemplified by the following grouping of sites m 640 amputation cases 


recorded by Haagensen and Stout 


Upper outer quadrant 

Cases 

-in 

Upper inner quadrant 

- - 78 

Centre - - - 

- - 74 

Lower outer quadrant 

- - 51 

Lower inner quadrant 

- - 28 

Upper half 

- - 47 



Cases 

Lower half 

- - - 15 

Outer half - 

- - - 35 

Inner half - 

_ _ _ 5 

Enure breast - 

_ _ _ J5 

Unspecified 

- - - 15 



Fio 68 — Intra ductal carcinoma of cribriform type from a woman of 38 At age of 33 an area 
of cystic mastitis was locally excised ^ then renvaineii well for 4 years when the growth 
here depicted was noticed Four years after mastectomy a recurrent ulcerated growth was 
present (x8) 

(10) Structure of mammary carcinoma 

Carcinomas of the breast show a wide range of microscopical structure — from 
highly organized papillary or adenocaremomatous to diffusely cellular anaplastic 
growths Quite commonly different parts of one tumour show different structural 
variants and terms such as comedo scirrhous ‘ medullary * adeno ” 
and simplex ’ have only locally desenpuve not classificatory, value While 
individual tumours often show pr^ominancc of one or another type of structure 
the structure of a tumour is rarely uniform throughout Hislologicalsub divisions 
of mammary carcinoma arc arbitrary and, when they arc based on single or 
few sections of each tumour they are often misleading The mam varieties of 
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Figs 72 and 73 — Duciules distended by carcinoma (x 120 ) 

(m) Diffuse anaplastic carcinoma —Diffuse anaplastic carcinoma comprises the 
most disorderly rapidly growing forms of carcinoma simplex, ranging from 
the most cellular forms of the previous type (ii) to completely diffuse pleomorphic 
or spindle-cell growths devoid of any histological signs of epithelial arrangement 
It must be insisted again that these types of growth are not entities but merely 
variants of the entity inamnian carcinoma and that the more thoroughly tumoun 
are examined, the more often individual tumours are shown to have a range of 
structure including several of these variants A broad parallelism obtains between 
the predominant type of structure of tumours and their prognosis— (i). 00 
(ill) denoting an ascending order of malignancy , but this is of little value m 
individual prognosis unless the particular tumour has been examined very com 
pletely and has been found nearly homogeneous in structure 

(c) Metaplastic t\pes of carcinoma 

These are not separate types cither, but merely variants of the preceding 
types, showing aberrant differentiation or metaplasia of part of the cancerous 
epithelium in one or other of two wavs 

(0 Mucoid carcinoma — Mucoid carcinoma shows secretion of mucus m 
small or large amounts by the cancerous epithelium Scanty secretion of mucus 
may be seen onlv microscopically, in the form of signet ring cells each containing 
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(b) Extra ductal or infiltrative— -adwiocarcmoma spheroidal cell carcinoma, 
and diffuse anaplastic types of carcinoma 

(c) Metaplastic types of growth— mucoid (‘ colloid * ) carcinoma, including 
Signet ring-cell carcinoma and squamous cell carcinoma 

(o) Intra ductal types of gro^sth 

Cheatle s impottanl studies of pte mvasive carcinoma, stiU confined withm 
duct boundaries are readily verifiable by any student of breast pathology The 
duct epithelium for short or long distances shows carnnomatous change m situ, 
and the duct lumma become filled and distended by the proliferating cancerous 
epithelium The patterns assumed by this mtra ductal growth vary (Hgs 67 73) 



Fio 71 —Intra ductal carcinoma in an area of cystic hyperplasia (x 60 ) 

They include papilUrv carcinoma, not sharply separable from simple papilloma 
cribriform or laciform carcinoma and solid masses of cells completely occluding 
the distended ducts All of these forms of growth may be seen m one breast, 
and of course mav coexist with areas of invasive carcinoma The so-called 
comedo carcinoma consists of such inlra ductal growths which along with 
products of degeneration or secretion m the obstructed ducts arc expressible 
from the tut surface of the tumour Clearly the prognosis of tumours which 
consist wholly or largely of growth still confined wiihm duct boundaries is much 
better than that of tumours of predominantly invasive Ivpcs But before pro- 
nouncing favourably on such cases the pathologist must examine many parts of 
the diseased breast m search for invasive growth for it is the presence or absence 
of this which wiU determine the prognosis 

(6) Extra ductal infiltratue carcinoma 

Invasive tumours may develop by escipc of previously intra ductal growths 
from their duct confines or may arise ab mitio from duct or alveolar epithelium 
Their structure is protean and \ anants of all types frequently occur in one tumour 



240 


EPITHELIAL TUMOURS OF THE BREAST 


(a) Spread in the ducts 

What appears to be spread of growth withm the ducts of the breast results, 
I believe, almost always, not from invasive extension, but from spread of the 
cancerous change m the duct epithelium Appearances clearly attributable to 
invasion of a duct by investing tumour cells arc occasionally seen , but the 
occupation of long reaches of ducts or of many small ducts by intra ductal tumour, 
as in Figs 67-73, is due to origin of the tumour in situ and not to permeative 
growth 



Fio 76— From a lymph nodal metastasis of signet nng-ccll carcinoma of breast (X 120) 
(6) Lymphatic oedema of the skin 

Nelaton is credited with having first used the apt term ^peaii d orange 
and Banks (1900) applied the nama ‘ pig skin ** to the same condition In 1909 
Leitch showed that this was a thickening of the conum due to cancerous occlusion 
of the deep dermal lymph vessels the pits m the swollen skin being the exaggerated 
orifices of hair follicles While most subsequent writers have agreed with Leitch 
that continuous permeation of the lymphatics by tumour cells was the essential 
lesion mp^au d orange, Haagensen and Stout pointed out that embolic extension 
rather than continuous permeation m the dermal lymphatics probably plays an 
important part in the early stages Since pig skin denotes more or less extensive 
spread by lymphatic channels, it is a bad prognostic sign even when of limited 
extent , when a considerable fraction of the skin of the breast is affected surgery 
IS never curative 

(c) Satellite nodules and cancer en cuirasse 

These are late results of embolic and permeational spread in the dermal and 
deeper lymph vessels Extending occlusion of these vessels by growth leads to 
an extending 7one in which embolic dissemination in lymphatics of small calibre 
IS constantly taking place in a centrifugal direction Each arrested embolus estab 
lishes a new focus of growth from which further permeation and dissemination 
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a globule of mucm these may be few m number and mingled with ordinary 
spheroidal cell growth , or they may outnumber other cells and give parts of 
the tumour a slightly translucent gelatinous appearance (Fig 76) When 
abundant mucus is secreted, this is discharged extra cellularly m large amounts, 
and typically gelatinous or ** colloid cancers result It has often been stated 
that these arc relatively favourable m prognosis but this has not been mv expen 
cnee although some of these tumours grow rather slowly m the breast, they 
are no less productive of metastascs than other invasive types of growth Cheatle 
and Cutler also m a thorough study of 10 cases of gelatinous cancer failed to 
substantiate their supposedly low malignancy Calcification sometime^ occurs 
m the more chronic gelatinous carcinomas as m the case reported by Shore 



Fio 74 — Scirrhous spheroidal<cH«l 
carcinoma simplex {xl20) 


Fjo 75 — Cellular spheroidal'Celled 
carcinoma simplex ( X 60 ) 


(ii) Squamous metaplasia — Squamous metaplasia is rarer in mammary carci 
nomas than might be expected m view of the development of the breast from the 
ectoderm I saw it m onlv 5 of 552 surgically treated cases (Figs 77 and 78) 
It usually present only m parts of the tumours and is of no special progaosuc 
import Foot and Moore saw an epidermoid carcinoma of the breast with wide 
spread metastascs which also showed squamous cell structure I have examined 
a breast containing a spheroidal cell carcinoma and showing simple squamous 
metaplasia m ducts elsewhere 

(11) Hie direwt spread of mammary carcinoma 

I propose to say little on this subject for the routes of spread have been 
discussed in Chapter 9 and the details of local spread of breast cancer are of far 
less importance than its powers of metastasis Certain special points only deserve 
comment here 
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Others have shown no special skin lesions, but the tumours have grown rapidly 
and diffusely in the breast, and have been accompanied by oedema, redness and 
heat, and sometimes by pain and tenderness This condition, especially if occurring 
during pregnancy or lactation, may be mistaken for acute mastitis or abscess, as 
m Case 332 of my 1941 paper Taylor and Meltzcr have given a good account of 
“ inflammatory ” carcinoma 


(12) The metastasis of mammary carcinoma 

Metastases from carcinomas of the breast occur frequently and in many and 
diverse sites In 45 consecutive necropsies (Willis, 1941), I found metastatic 
growths in the following situations 


Lymph glands - - - 

36 cases 

(80 per cent) 

Thyroid gland 

- 

Pleura _ _ _ _ 

19 


Dura mater 

- 

Peritoneum - - - 

6 


Brain- 

- 

Pericardium ~ _ 

2 


Kidneys - 

- 

Remote mainly blood borne 



Spleen 

- 

metastases present m - 

33 

(73 per cent) 

Intestinal mucosa 

Lungs _ _ - _ 

28 

(61 per cent) 

Pancreas - 

- 

Liver _ - - _ 

22 , 

(49 per cent) 

Ovanes 


Bones - - _ _ 

2t 

(47 per cent) 

Myocardium 

- 

Adrenals - - - - 

9 , 

Endometrium 

- 


Of course these figures apply to the final stages of the disease The frequency 
of metastases in particular sites in earlier stages is difficult to determine , but that 
they are often present is shown by the disappointing frequency with which, 
following successful removal of the breast m cases adjudged operable, metastatic 
growths in various situ itions subsequently manifest themselves 

(a) Metastases in regional lymph glands 

The commonest site of secondary growths from mammary carcinoma is in 
the axillary group of lymph glands and these growths are established by embolism, 
not by continuous permeation {see Chapter 10) The frequency of axillary deposits 
in amputated specimens necessarily vanes from series to senes according to the 
criteria of operability adopted In 622 radical mastectomies with microscopic 
examination of the axillary glands, Haagensen and Stout found these involved 
in 385 1 e 62 per cent My own experience is in close agreement with this , 
280 radical m istectomies I found axillary deposits m 158 ic 56 percent Dawson 
(1943) found axillary involvement in 70 per cent of operation cases As might 
be expected, the frequency of axillary metastases is related to the known duration 
of the tumours prior to operation Thus m Haagensen and Stout’s senes, axillary 
deposits were present m 50 per cent of cases of duration less than one month, 
in 60 per cent of cases of duration between one and six months and in 68 per 
cent of cases of more than six months’ duration As noted above, about 80 
per cent of fatal cases show axillary deposits 

Of all the factors influencing post operative prognosis, the condition of the 
axillary glands is the most important Thus m, the senes reviewed by 
Claypon 66 per cent of cases with unaffected glands survived for 5 >ears and 5 
per cent for 10 years but when the glands were diseased the percentages were 
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proceed Satellite nodules m skm and fasciae are local embolic metastases, 
which however soon become confluent with one another In cancer en emrasse^ 
the spread is more diffuse and affects all available tissue interstices as well as 
lymphatic channels 



Fjos 77 and 78— ComilVmg squamous-ctU carcmomii of breast from pnmarv growth and 
axillary metastascs ( x 60 ) 

Typical cases of widely disseminated skm nodules were carefully studied by 
Handley (1922) who also reviewed some earlier records Carnett and Howell 
saw unusually widespread nodules over the enure trunk, on the limbs face and 
scalp and also m the oral mucosa and vaginal and rectal walls In cases described 
by Riehl and by Goldsmith scirrhous plaques jn the scalp were accompanied by 
loss of hair Askanazy and Jentzer saw cases m which dermal nodules caused 
pam and local sensory disturbances, due to close investment of cutaneous nerves 
by the growths Newcomb saw deep pigmentation associated with skm nodules, 
due to vascular proliferation and haemorrhages in and beneath the epidermis 

(d) Tclangiectauc or er}Sipehtos<i caremoma 

This IS a form of mammary caremoma which besides involving the dermal 
lymphatics, extensively permeates and disseminates m the small blood vessels 
of the skin and other tissues The nodular hyperaemic areas arc not necessarily 
restricted to the neighbourhood of the breast but may develop also m other 
parts of the trunk neck or face doubtless from metastatic foci For good accounts 
of this condition sec Weber and Dawson and Shaw 

(e) l/iflammator} carcinoma ’ 

Some of the cases so designated have b«n of the ‘ crysipelaioid ’ type 
Q 
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practice \\ould certainly obviate many useless operations In many cases, ho\\ever, 
remote metastases will elude even the most thorough clinical search and will not 
make their presence evident until months or years — even 15 or 20 j ears— have 
elapsed 

Secondary tumours m the bmgs, present m nearly two thirds of fatal cases, 
appear usually as scattered discrete well defined growths, less often m the form 
of miliary carcinomas or of nodular lymph-vessel carcinosis of the lung and 
visceral pleura Of course, direct invasion of the parietal pleura from the primary 
growth or from affected supraclaviculir or mcdi'istmal lymph glands may lead 
to transpleural involvement of the lung or to intrapleural dissemination and 
effusion 

Secondary tumours in the her^ present m about one half of fatal cases, are 
nearly always well defined discrete growths, rarely diffuse infiltrations (references 
Willis, 1934,p 253) The tumours show no particular distribution m the organ but 
are scattered indiscriminately m all parts TTicy clearly reach the liver by thefalood 
stream, and not by epigastric lymphatic channels as suggested by Handley 
Secondary tumours m bones arc present m about one half of fatal cases (47 
per cent in my senes, 52 per cent m Kaufmann's) Contrary to Handley’s conten 
tion, their distribution does not show any centrifugal relationship to the primary 
growth , like other metastatic tumours m bones they occur most frequently m 
those bones which contain abundant red marrow, and most of them are clearly 
blood borne deposits m this tissue (Willis, 1934, p 332 and 337-342) Their 
usual effect on the bone is osteolysis, but dense osteoplastic change is not 
uncommon Extensive metastases may be present m bones which appear radio 
graphically normal (Willis , Haagensen and Stout) Metastases m bones may 
produce the first symptoms of the disease (references, Willis 1934, p 198, and 
Tnnca and Wilhs, Case XVI) , or they may manifest themselves many years after 
removal of the primary tumour (Willis, p 1 12) 

Secondary tumours in the bram are present in about 20 per cent of fatal cases 
of mammary carcinoma and the most frequent source of metastatic growths in 
the bram is cancer of the breast These are usually discrete well defined growths, 
often multiple, and situated in any part of the brain Multiple metastases in 
other organs are present in most cases but a solitary metastasis may be found 
in the bram only (Wilhs, 1939) The following case is remarkable for the long 
period — nearly 15 years — intervening between apparently successful removal 
of the primary growth and the appearance of symptoms due to cerebral metastases 
and tor the presence of massive calcification m these 

Ca^e Xiu — A woman aged 52 was admitted to hospital m December t934 under 
the diagnosis cerebral tumour or abscess She had had ataxia failure of vision 
headaches and vomiting for 3 months and early papilloedema was present Examination 
also showed the healthy scar of previous radical removal of the left breast perfomiea 
early m 1920 Ventriculography revealed a large filling defect of the left ventncle 
corresponding to which there was a lai^ area of heavy calcification m the posterior 
parietal region Operation (Mr H C Trumble) disclosed a well defined partly cystic 
partly calcified tumour 7 centimetres m diameter this was removed Microscopica 
examination showed spheroidaI*cell carcinoma with widespread necrosis and calcification 
The patient died 1 week after the operation Ntcropsy revealed tumour deposits in the 
hilar regions of both lungs and in the mediastinal lymph glands some residual tumour 
tissue in the operation area of the brain a metastasis 3 centimetres m diameter in the 
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only 29 and 14 respectively So also Haagensen and Stout found that when the 
axilla was clear of disease, the percentage of 5 year clinical cures was 61 , but 
that when axillary melastases were present, it was only 21 per cent 

Careful dissection and microscopic examination are essential to determine 
the presence or absence of early axillary melastases , clinically impalpable glands 
may contain melastases and enlarged glands may contain none Thus m 
Haagensen and Stout’s series microscopical study revealed tumour deposits m 
44 per cent of cases m which the clinician believed the glands to be unaffected 
while no tumour deposits were found microscopically m 15 per cent of cases m 
which the clinician had believed them to be present Haagensen and Stout 
mention a case m which massively enlarged glands measuring up to 3 centimetres 
m diameter contained no growth and I have seen similar cases However, 
glands 2 5 centunetres or more in diameter are rarely found clear of tumour 
Axillary tumours may attract attention long before any abnormality is apparent 
m the breast References to such c^scs are given m my 1934 work (p 197) 
and the following arc additional examples 

Case Xf — A woman aged 52 had noticed an enlarging mass m her right axdfa for 
2 months No abnonnality of the breast could be detected The enlarged axillary gbnds 
were excised, and wer« found to be massivety replaced by active spheroidal-cell 
carcinoma the largest gland measured 6 centimetres m diameter Radical removal 
of the seemingly normal breast was perfonned there was no growth m the mam part of 
the organ but in the axillary tail close to several remaining cancerous lymph gbnds 
ihew was a small primary carcinoma 1 2 ccntiineircs m diameier 

Case X/f—A woman aged 47 had noticed an enlarging mass m the right axilla for 
9 months It warexcised and found microscopically to be a greatly enlarged lymph gland 
replaced by glandular and spheroida1<elI carcinoma Careful re-examinatiori of the 
breast then detected very slight peau 4 orange above and lateral to the nipple but without 
any palpable tumour the breast was removed NaVed-cye examination disclosed no 
obvious tumour m any pan of the organ which however especially its outer half showed 
generalized finely nodular thickening Microscopical study of the nipple area and the 
lateral parts of the breast showed mild iwperplastic changes with some dilated ducts and 
microscopic areas of spheroidal-ocll carcinoma infiltrating lymphatics 

Spread lo the cervical, mediastinal or inguinal lymph glands often takes place 
10 the later stages of mammary carcinoma but rarely, if ever, precedes involvement 
ot the axillary glands These more remote groups of glands become affected as 
the result of embolic or permeational spread from gland to gland or retrograde 
embolic dissemination following occlusion of the axillary lymphatic paths {see 
Chapter 10) Halstcd s operation for the removal of supraclavicular glands 
has lost favour patients with deposits m these glands should certainly be classed 
as inoperable 

(6) Metastasis b} the blood stream 

In the late stages of breast cancer remote melastases are of course frequent 
and often widespread as the list given above shows they are present in about 
three quarters of fatal cases The lungs liver and bones are their commonest 
sites and the frequency with which such melastases develop following otherwise 
successful treatment of the primary grouths fully justifies Haagensen and Stout s 
practice of including in their routine examination of every new patient skiagrams 
of the lungs and of the entire skeleton except the distal parts of the limbs This 
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controlled senes of cases is necessary However, from the evidence so far, it 
seems clear that temporary retardation of growth has occurred m some oestnn 
treated cases 

It has long been recognized that carcinoma of the breast appearing during 
pregnancy or lactation is often highly malignant and speedily fatal Dawson’s 
study of 15 cases showed this to be due more to early dissemination than to 
unusual rapidity of growth of the tumours These showed a range of structure 
and differentiation similar to that seen m carcinoma of the functionally quiescent 
organ, and only a few of them were highly anaplastic , but invasion of the 
lymphatics or blood vessels of the vascular active breast was often seen, and 
many of the patients soon died from metastases However, the exacerbation 
of growth of some carcinomas of the breast during pregnancy and lactation 
and their retardation following weaning (as m my Case No 332, 1941) point 
plainly to hormonal factors controlling the rate of growth Future researches 
in this field will include not only clinical studies but also hormone assays in 
suitable cases, and the experimental study of the fluctuations of growth of 
mammary tumours in animals as the result of pregnancy and of the administration 
of hormones 

(14) Carcinoma of the male breast 

Valuable descriptions and reviews include those of Speed, Wamwnght, Cheatle 
and Cutler, Gilbert, and Scarff and Smith The disease occurs with a frequency 
of only about one hundredth that of cancer of the female breast The average 
age of affected males is about 54 years , ages ranging from 12 to 91 have been 
recorded Trauma has often been blamed, but is of very doubtful significance 

Gilbert cited the recorded cases in which mammary hyperplasia (gynaeco 
mastia) co existed with carcinoma of the male breast an association which was 
present m 9 of 47 cases in his own senes Vjlleon (cited by Gilbert) and Burrov^s 
ha\e recorded cases of mammary cancer associated with prostatic enlargement 
These clinical observations along with the experimental production of carcinoma 
of the breast in male mice by oestrogens (Chapter 4), strongly suggest that 
hormonal disturbance is a causative factor in this disease 

Pathology 

In structure growth metastasis and prognosis, cancer of the breast in males 
closely resembles that in females The site of origin of the tumour is seldom far 
from the nipple, and as might be expected, both ulceration of the skin an 
invasion of the subjacent muscle and chest wall often occur sooner than in the 
female breast Paget s disease is rare In more than half of the cases, the axillary 
lymph glands are already affected when the patient first comes under observation 
and operability and prognosis are often unfavourable The commonest sites o 
remote metastases are lungs, liver and bones 

The two following personally studied cases are notable the one because the 
tumour was m an early stage and still confined within the ducts the other because 
it was of the rare intra cystic papillary type 

Case XVI {Dr Norman Freemantle s case) — A man aged 72 had a blood 
discharge from his nipple and then felt a small mass in the breast No axillary g 
were palpable local mastectomy was performed The thickened tissues bcneatti m 
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middle of the cercbctium, and a metastasis 1 centimetre in diameter in the white matter 
of the frontal lobe There were no metastascs m any other organs and no sign of 
recurrent growth m the mammary area Sections of the original breast tumour were 
available and comparison of these widj sections of the cerebral and mediastinal growths 
Iwft no doubt that these were indeed metastascs of the former 

Secondary ttimours in other parts Accounts of these are given in Part II of 
m> 1934 v.<jtk , and elsewhere also I have described metastases from carcmocnas 
of the breast tn the thvroid gland (1931), and in the mtestmes (1931) The following 
case showed clinically prominent splenic and other metastascs from an incon- 
spicuous primary growth (For references to other cases of dilTusc metastatic 
carcinoma of the spleen see my 1934 work p 287 ) 

Care A/K— A woman eiycarsold complaincdofanaemiaandweaknessof lOmonths 
duration and of intermittent diplopia Examination shovied marked pallor some 
enfarged cervical lymph glands and palpably cnlaiged spleen and Itver Both breasts 
were somewhat nodular to palpation but no growth was detected Test meat 

showed total achloihydna but no lesion was visible m skiagrams following barium meal 
or barium enema Diagnosis of primary anaemia was made, but section of a gland 
removed from the neck showed secondary spheroidat-ccU carcinoma Nfcropty revealed 
an ill defined area of induration m the right breast whuh proved microscopically to be a 
diffusely infiltrating sphcroidat-cell carcinoma The liver was enlarged and studded 
with secondary growths The spl«n 820 grammes was uniformly enlarged and hard 
us cut surface rfiowed lit defined diffuse and confluent paiches of white growth rcs'’mblmg 
the porphyry spleen of ilodgkin s discas* microscopically it showed widespread 
carcinomatous infiltration Both adrenals were enlarged by meiastatic growths The 
inner aspect of the cranial dura mater was studded with many projecting nodules and 
flat pl3t]ues of tumour Section of the bones was unfortunately omitted Other organs 
were normal 

The follow mg case is notable m showing multiple meiaslases m uterine myomas, 
as seen also bv Schmorl 

Case V7 —A woman aged 50 with rocurrent caremoma of the breast had had some 
recent uterine haemorrhage but no growth was found m curettings microscopically 
Necropt) disclosed metastascs m lungs liver kidncvs adrenals bones thyroid gland 
ovaries and utenm, myomas The uterus contained about 14 myomas, the 2 largest of 
which m the fundus were each 4 centimetres in diameter 1 intramural and 1 submucous 
These 2 contained multiple white areas of metastatic carcinoma Sections of 8 of the 
smaller myomas showed a small focus of carcinoma in I only The normal myometrium 
and the endometrium were cleat of growth 

(13) Hormonal facton; tnnucnctng the growth of mammary carcinoma 

Two sccmmgly opposed observations on the hormonal control of breast 
cancer liavc been made On the one hand, during the last fifty vears there have 
appeared repeated claims that removal of the ovaries or suppression of ovarian 
function by X ray imdiation retards the growth of some carcinomas (Beatson 
Lett Tavlor) Onthe other hand there arc recent claims thauhcadministraiion of 
oestrogens is beneficial m some cases of the disease (rce for example Haddow 
eta!) Final judgement of the validity of both these claims must be deferred 
Whatever bcncficia! effect loss of ovarian function may have it must certainly 
be onl> relative or temporary since many carcinomas of the breast develop and 
prow activclv long after the menopause As regards the possible benefits of 
oestrogen therapy many of the favourable claims have been based on single or 
few cases and the periods of observation have been bncf further study of large 
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1 have seen m these cases nothing peculiar nothing which might not be written 
in the ordinary history of cancer of the breast I believe that a nearly similar 
sequence of e\cnts ma> be observed in other parts I have seen a persistent 
‘ rawness of the glans penis, like a long enduring balanitis, followed after more 
than a year s duration by cancer of the substance of the glans ” Paget explained 
the mammary cancer as a result of the surface lesion “ it may be suggested that 
a superficial disease induces m the structures beneath it, in the course of many 
months, such degeneracy as makes them apt to become the seats of cancer ’ 



Fio 81 — Case WII Intra ductal carcinoma of male breast ix 120) 


(2) Diverse views on histogenesis 

While Paget believed the disease of the nipple to precede the development 
of cancer m the breast, many later workers took the opposite view that the surface 
lesion was secondary to an already established mtra mammary growth It is 
unnecessary to review this controvers> in detail Histological studies have novv 
made it clear that, m those frequent cases m which Paget’s disease coexists with 
a deep seated invasive mammar> carcinoma, the former is not due to invasion 
of the nipple from the latter In many cases there is no anatomical connexion 
between the two lesions (eg Ca<e XX below) and, m some cases of Paget s 
disease (e g Cheatle and Culler's Case 6 and my Cases XVIII and XIX below), 
there is no associated invasive mammary growth Paget’s disease is thus primary 
m the nipple region itself and the frequentl> coexisting carcinoma of the breast 
is an independent primary growth 

Microscopical examination shows that in almost all cases of Paget’s disease 
the epithelium of one or more mam ducts within the nipple has undergone carcino 
matous change (Figs 91 92) Often this growth is still confined to the ducts 
and has not produced any mass of tumour obvious to the naked eye In most 
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n»pp!c contained tortuous dilated ducts with brownish contents and fomwd an lU-defined 
mass 2 centimetres m diameter, and roicroscopjcal cvammation showed that the 
epithelium lining the cystic ducts was carcinomatous but stil! svithm the duct confines 

Case XF/Z—A man aged 58 had had an eo'arging lump in the breast for 2 years 
local mastectomy was performed fhe breast oontawred an irtegubrly locutated cavity 
4 centimetres in diameter tightly distended by blood sUtned fluid and a mass of frwhle 
growth Microscopical examination showed this to consist partly of well diflcrentiated 
finely papillary growth and partly of more solid ineguiar papillary carcinoma springing 
from many parts of the evsts and dilated ducts and still confined witinn ihem (Figs 79-81) 




Firs 79 and 80 — Case XVl! Intra ductal carcinoma of male breast {x 120) 


Paget s DfSE4sr of t7ie Nipplf 

For excellent descriptions of this disease and discussions of the various views 
as to Its histogenesis see Cheatlc (1923) CheatK and Cutler Muir (1935 and 
1939), and Inghs (1936 and 194b) 

(1) Paget s original description 

Paget s account m 1874 of the cimical characters of 15 cases of the disease 
has not been bettered and the following passages from his paper are particularly 
noteworthy It has happened that in every case which I have been able to 
watch cancer of the mammary gland has followed withm at the most two years 
and usually wiihm one year The formation of cancer has not m any case 
taken place first m the diseased part of the skm It has alwaj s been m the substance 
of the mammary gland beneath or not far from the diseased skn, and always 
With a clear interval of apparently healthy tissue In the cancers themselves, 
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Figs 83 and Z4—Case XVIII Paget s disease Fig 83 shows that some of the Paget 
cells of the stratum granulosum and contain eleidin granules Fig 84 shows a part 
all the cells of the basal layer have undergone Paget change (X 300 ) 


From my own study of 6 cases of Paget’s disease and of the records J 

I am satisfied that it is a form of epidermal carcinoma in silu I agree w’lth 
and with Cheatle nnd Cutler that transitions between epidermal and Paget cei 
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cases the neoplastic change in the ducts extends right up to their exits on the nipple, 
so that the cancerous duct epithelium and the epidermis affected by the 
Paget s disease arc in continuity On the other hand m cases m which an invasive 
carcinoma is present deep m the breast this growth may or may not be m con 
tmuviv with the carcinomatous duct epithelium in the nipple 



But there are still two conflicting views regarding the histogenesis of Paget s 
disease— (a) that it arises as a primary carcinoma of the epithelium of the mam 
ducts in the nipple and that the surface lesion results from mtra epidermal spread 
of the carcinoma cells (Muir, IngJis) and (b) that it is a primary epidermal 
change— caremomatous or pre carcinomatous— and that the neoplastic change 
in the duct epithelium is concomitant (Chcatlc and Cutler) Mv own studies 
convince me that the second view is the correct one 

The problem of histogenesis cenlrc5» around the identity of the Paget ’ cells 
which were discovered m 1889 bj Darier, who at first believed them lobe parasitic 
psorosperms ’ These arc large pale rounded or polyhedral cells present, 
singly or m small or large clumps in the affected epidermis and often containing 
mitotic figures These cells arc present m all true cases of Paget s disease (Pigs 
82 92) Arc they invaders from the neighbouring neoplastic duct epithelium 
or arc they cancerous or prc*canccrous cells of the epidermis itself’ Amd showed 
b> Best s method that the Paget cells were rich m glycogen and that transitions 
between normal epidermal and the glycogen rich cells could be demonstrated 
and he accordingly likened Paget’s disease to Bowen’s ” prc-canccrous derma 
tosis ' So also Chcatlc and Cutler concluded that ‘ Paget s cells can be traced 
developing from epidermic cells in all stages of formation ’ an opinion endorsed 
also b> Ludford from a close cviolopcal study of some of their material Inghs 
on the contrary could discover no transitions between epidermal cells and Paget 
cells and therefore concluded that Bowen s and other prc-c^inccrous dermatoses 
and Paget s disease arc “fundamentally different Bowens disease being due 
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of the special situation of the disease The almost regularly coexisting neoplastic 
change m the ducts does not prove a duct origin for the Paget’s disease , con- 
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arc to be wn OccisiomU), indeed cclh which nre unmisnlibly epidermal — 
c g cells situilcd m the gnnuhr layer md contatmnp Lcniohynlm granules or 
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had not produced any tumour obvious to the naked eye Deeper parts of the breast 
contained no growth The enlarged axillary gbnda showed irritative hyperplasia only 



Fios 91 and 92— Core YY/ Paget s disease Two views of the intra ductal carcinoma m the 

nipple region (x 120) 


Case XlX -—A Woman aged 60 had noticed "mflammation ” of the nipple and areola 
and flattening of the nippk for 2 years Examination showed a Circular area of » 
disease 3 centimetres in diameter but no palpable tumour in the breast mastecwros 
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clinical signs Bnt Med J \ 5 

CHEATLE G L , and CUTLER, M (1931) Tumours of the Breast London 
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Curtis MR et al Reference Chapter 6 
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(Mrs D awson s studies are a valuable well illustrated series) 
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Feldman W H (1932) Neoplasms of Domesticated Animals Philadelphia 
Foot N C and Moore S W (1938) Amer J Cancer 34 226 
Geschickter C F and Lewis D (1938) Bnt Med J i 499 

GILBERT, J B (1933) Carcinoma ofthe male breast ,Surg Gyn Obst 57 451 (A useful 
outline and review ) 

Goldsmith W N (1929) Brit J Derm Syph 41 270 
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was pcrfotmed \ticroscopy — Typical Paget changes jn the epidermis (Figs 85-88) 
accompanied by mtra duct carcinoma in the nipple area but no invasive growth in the 
breast 

Case XX —A woman aged 41 had noticed a discharge from the nipple for 12 months 
and a mass m the breast for 2 months Radical mastectomy was performed The 
epidermis of the nipple and areola was red and scaly and showed the typical microscopical 
changes of Paget s disease The duets in and imm^iately beneaih the nipple were dilated 
and showed intra-duct carcinoma wthoot any invasion of surrounding tissues and 
without any tumefaction visible to the naked eye One part of the periphery of the breast 
contained an area of invasive carcinoma 2 centimeties in diameter accompanied by 
intra duct carcinoma in some dilated ducts adjacent to it The tissues intervening between 
this area of growth and the diseased nipple appeared clear of tumour for a distance of at 
least 3 5 centimetres and this was venfi^ m several micro sections Other parts of the 
breast showed some general fibrosis and dilatation of ducts but without tumour The 
axillary lymph glands were clear of growth 

Case XXI — A woman aged 39 had had ‘eczema of the right nipple for 18 months 
commencing 4 months before the birth of a child and extending slowly during 9 months 
lactation and after Examination showed a circular red area 4 centimetres in diameter 
with the retracted nipple at its centre a large irregular mass m the breast deep to the 
nipple extending both medially and laterally especially into the axillary tail and a firm 
mass m the axilla The amputated breast conuincd an irregularly pyramidal mass of 
growth with Its apex at the nipple Microscopically the epidermis showed typical Paget s 
disease (Figs 89 and 90) The breast showed widespread mtra-duct and invasive carcinoma 
supervening on cystic hyperplasia the invasive growth was situated mainly m the 
peripheral parts of the mass while in the nipple region the growth was still mainly within 
the ducts (Figs 91 and 92) 

Cases XVIH and XIX cKcmpltfy Paget s disease accompanied by intra duct 
catemoma m ihe nipple but no mvaswe growth in the breast Case XX, Paget s 
disease with intra duct carcinoma m the nipple and a separate focus of invasive 
carcinoma m the breast , and Case XXt, Paget s disease intra duct carcinoma 
and invasive carcinoma aii continuous 
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CHAPTER 14 


EPITHELIAL TUMOURS OF THE SKIN 

Skin tumours are ot special interest for several reasons They can be observed 
from their inception, they are often removed in early stages so that their mode 
of origin. IS readily studied, and much is Known about their causation The skin 
was naturally enough, the first tissue in which occupational tumours were recog 
nized, and this recognition led to the experimental production of tumours and 
to the discovery of chemical carcinogens (Chapter 4) An important fact to 
remember in statistical studies of skin cancer is that, although its clinical diagnosis 
IS fairly reliable in civilized countries, mortality statistics are of no value for making 
comparisons of its incidence m different communities or for estimating trends , 
this IS because of the high cure rate with modern methods of treatment 

CAUSATIVE FACTORS AND PRE CANCEROUS LESIONS 

For valuable outlines and reviews of this subject, see Hueper, Mackee and 
Cipollaro, Haagensen, and other references given m Chapter 4 

(1) Age incidence 

Because of the diversity of known causative factors and the different periods 
of life at which they operate, little is to be gained by a close analysis of the age 
incidence of skin cancer in general Some tumours, e g those in cases of xeroderma 
pigmentosum, some X-ray and radium cancers due to therapeutic applications 
early m life, and many of the earlier reported cases of chimney sweep’s cancer, 
have developed in youth , but most tumours due to sunlight tar, oils, varicose 
ulcers, osteomyelitis sinuses, or old scars, and most of those of uncertain causation 
have appeared in middle or old age Age distribution curves \\htle showing 
cases of skin cancer scattered through the earlier decades, rise steadily during the 
fourth decade and show a rather blunt summit not a sharp peak in the fifth 
sixth and seventh decades With many of the later appearing skin tumours ot 
known causation, the interval between application of the responsible agent and 
appearance of the tumour is a verv long one — 10, 20 40 vears or longer Hueper 
gives references to many examples of long induction period In some series 
e g Savatard s the average age of appearance of basal cell growths has been less 
than th it of squamous cell growths In most senes however, the reverse has 
obtained , thus Treves and Pack found the mean ages of patients wit 
squamous cell and basal cell carcinomas to be 58 and 61 respectively and 
and Gates found the commonest age of onset of the two types to be 57 and 6 
respectively 

(2) Sex incidence 

Skin cancers as a whole, and almost all of their distinct occupational varieties, 
occur more commonly m men than in women Some occupational tumours 
(e g in cotton spinners chimney-sweeps arsenic workers and radiologists) are 
almost restricted to males Actinic cancers predominate m males , so also o 
258 
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xeroderma pigmentosum are Really actimc cancers, the skin having an inherited 
super sensitiveness to light Copeland and Martin give a good account of 
xeroderma pigmentosum , and Mathews discusses photosensitization m 
relation to actinic carcinomas The commonest sites of skin cancers in outdoor 
uorkers are the face and neck and the dorsa of the hands and forearms Actinic 
cancers mi> be of either the squamous'ceil or basal cell type , and multiple 
tumours some of one type and some of the other, are frequent They are 
commonest in the sixth and seventh decades 

{d) X-ray and radium cancers 

X ray and radium cancers, always of the squamous cell type, may be due to 
either occupational or therapeutic exposure The occupational tumours, now 
less frequent than in the early days of radiology, occurred usually in men, m the 
fourth or fifth decade, most commonly on the hands and forearms, and they 
were frequently multiple Tumours resulting from therapeutic exposure of course 
show a less regular age, sex and site incidence Haagensen recorded 5 
examples of carcinoma from therapeutic X ray irradiation, and Hueper gives 
other references I have seen several examples of carcinoma arising in areas 
where other lesions had previously been treated by radium The most tragic of 
these was m a youth of 18, who for 18 months suffered from a deeply invasive 
ulcerated squamous cell carcinoma of the neck which arose in a scar resulting 
from application of a radium pack to a skin tumour when he was 3 years old 

(e) Carcinoma of scars {Marjohn'’s uker) 

Carcinomatous change has been observed in the scars of burns, of lupus 
vulgaris, of lupus erythematosus and of wounds Usually the tumours appear 
many years after the infliction of the injury, sometimes as long as 30 or 40 years , 
but in elderly people with already keratotic skins, a burn or other injury may w 
followed promptly by a tumour Treves and Pack therefore properly distinguish^ 
between acute burn cancers supervening within a few months of the burns, and 
cancers of old burn scars m which the average induction period m their cases 
was 32 5 years Scar cancers ire usually of the squamous cell type but basal cell 
growths also occur Treves and Pack s cases comprised 21 epiden ^id and 
basal cell carcinomas, the latter usually in cases m which 
superficial, sparing hair follicles and sweat glands HaagensV 
instances of basal cell carcinoma at the sites of small bums/ ^ 
some of the scar cancers following lupus vulgaris or lupus 
irradiation has been blamed , but cancer has appeared also m p 
not treated by X-rays (Savatard) Bums reportwd a remair* ? 

fatal scar carcinoma following total avulsion of the scalp 21 he 

Carcinomatous change m a scar js often multifocal or widespreal^^yj ‘^^33 * 
entire scarred area must be regarded as a potentially cancerous fieldX 
accordingly (Willis, 1945) 

if) Carcinomas of \aricose ulcers 

These occur about equally in men and women most commonly in the fi t 
Sixth and seventh decades, are always squamous celled, and may be muItipJ® ^ 
of widespread origin (see Figs 6 and 7) 



CAUSAT1\E FACTORS AND PRE CANCEROUS LESIONS 


259 


those arising m scars m ostcomjLlms smuses and m nrscniLtl dermatitis resulting 
from therapeutic adnmistrvtion of the poison Carcinoma arising m a tricosc 
ulcers aficcis men and asomen aooul cquaU> Sub-epidermal groNsths both 
those of basal-ccll t>‘pc and those of glandular tape arc commoner m women 
than m men 

(3) Recognized factors m causation 

(a) Carcinogenic h)({rocarftons 

Carcinogenic h>drocarbons arc responsible for pilch tar, creosote oil ptralhn 
and chimnc> sweep s cancers These arc almost restricted to m lies apptirmosi 
ffcqucntl> m the sixth decade, and arc alwaj's of the squamous-ccll t>pt. Pitch 
and tar cancers occur most commonly on the head nccL forearm liand and 
scrotum oil cancers (noiab!> mulc-spmncr s cancer) on the scrotum forcirm 
and hand and chimnc> sweep s cancer (now a rare disease) on the scrotum 
Mullipk tumours arc common a good example is the patient dcscntied by 
0 Donovan a mineral oil worker who had had IS tumours removed and 
who had others developing on his nose car arms forearms, groins thigh and leg 
It IS probable that the Kangn cancers common on the abdominal w ill or thigh 
m Kashmir natives (Neve, Vaughan) arc due, not solely to the chrome burns 
from the Kangri or charcoal heater, but to carcinogenic agents m the associated 
soot or tarry products 

(b) Arsenical cancers 

Arsenical keratoses are prone to become carcmomaious Tlicsc lesions 
develop either m men engaged m occupations exposing them to arsenic or m 
patients of either sex who have taken arsenic medicinally, usually as 1 owlet s 
solution for long periods Tlic tumours arc commonest on the limbs less common 
on the face and rare on the trunk , and they arc usually multiple and often 
numerous Doth squamous-ccll and basal-cell growths occur about one third 
of them arc basal-ccllcd (1 or further details see 1 ranscen and Taylor ) 

(c) AcKnic cancers 

The carcinogi.nic properties of sunlight and ultra violet light, now fully proved 
experimentally were long suspected by dermatologists who noticed the disptc 
portionatc frequency of keratoses and of basal-ccll and squamous-ccll carcinomas 
of exposed parts of the skm as compared with covered pans m outdoor as com 
pared with indoor workers m fair skinned people as compared with dark-skinn'^d 
people and m sunny os compared with cloudy countries (Molciwonh Maigensen 
Phillips) Cancers of the skin m sailors fishermen farmers and pirdeners ore 
largely due to ultra violet radiation and the most susceptible subjects arc those 
with fair freckled skm which sunburns easily As Molcsworih insisted sun 
bathing is dangerous for people of this complexion 1 loo have seen scvcnl 
ease, of multiple carcinomas of the skin in unusual situations in mvctenlc sun 
bathers (e g Case III below) Sunlight probably ptaw a major put in indiring 
many senile keratoses and slm tumours of unidentified causation Douh'lcas 
oiber carcmoecmc factors co-operate with sunlight There is every reason to 
behese that the multiple skm cancers which arise at an early age in esses of 
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be considered as a possible factor m the causation of skin tumours This possi 
bility, first suggested, I believe, by Peacock at a meeting of the Pathological Society 
of Great Britain at Aberdeen in 1946, appears particularly plausible in cases of 
multiple sub epidermal basal cell growths of predominantly glandular ongin, 
as in Brooke s disease or “ turban tumours ” {see below) The sebum and sweat 
of these patients must be searched for carcinogenic substances Experimentalists 
also must trace the cutaneous excretion of carcinogens given by mouth or other 
routes As Peacock suggested, the association of degenerated parasites {Demodex), 
obstructing the glandular orifices, with some basal cell skin tumours, may not 
be purely fortuitous , it may be that the obstruction causes local accumulation 
of carcinogens wh ch are constantly being discharged in small amounts by the 
skin glands 



Adamantinoma like structure in carcinoma of sebaceous cyst Case II 


(X 120) 


(4) Sites of tumours of the skin 

Clearly the site of a skm tumour will depend on which of the many and diverse 
causes just outlined are responsible The mam sites of the various causative 
groups of tumours have already been given briefly , and more will be said on 
this subject when discussing the several structural types of growths Most large 
senes of skin tumours record that 50 per cent or more of the tumours were situate 
on the face or neck and since arsenic, X ray irradiation or hydrocarbons can be 
blamed for relatively few of these this distribution points to the great importance o 
sunlight in causation Facial skin cancers are more often multiple than 
Phillips reported that of 1 400 patients with skin cancers in Texas, 226 ha 
multiple tumours, varying from 2 to 23 in number , and except for 18 cases with 
tumours on the hands all of the multiple growths were on the face Of the 22 
patients with multiple growths, 109 were fanners often fair skinned Carcinoma 
of the conjunctiva, prevalent m horses and cattle (see belon), js rare in man 
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(?) Carcinomas of osteom)elilis smitsrs 

Carcinomas of csicom>ehUs sinuses wellrcsjcvxedb) Bereston and Nc) develop 
m chronic sinuses of long duration — usually 20 or 30, or even >cars 
Thc> arc most common m males between 40 and 60 >tars old and arc always 
squamous-ccllcd The tibia »s much the commonest bone alTccied The tumours 
arise from the sLm surface around the sinuses or from the partially cpilhchalizcd 
tracks and spread deeply into the diseased bone along the sinuses EUason and 
McLaughlin saw a man aged 34» with caremoma of both Icg^ arising in 
sinuses following compound fractures of both tibiae at the ngi. of 6 

(/i) Carcinomas of other sinuses 

Occasional!) carcinoma develops m other chronic skm sinuses The following 
IS a probable example 

Case I {Mr C It llrmbrow s ease) — Carty in 1935 a woman agei 23 noticeJ a sore 
pimple or blind boil’ near ihe middle of ihc Blotcal creas* Thif dis harncJ some 
pus but failed to heat and it was incised or oirtilcd 6 limes during the ensuing 18 months 
In September 1936 the l«ion appeared as an inflamed ramif>ing smut extending deeply 
into the subcutaneous tissue It was regarded as probably of dcsclopmcntat origin and 
analogous to a pilonidal sinus and ihccxteosn-e tracks were w idely esetsed Microscopical 
csaminaiion unexpectedly showed the tracks to be lined b> a superficial lajer of papillary 
epidermoid carcinoma (Fig 8) The area remained healed for several weeks and then 
broke down apm and in spite of radiational treatment by November 1937 massive 
focurrsnt growth was pres-nt 

(i) Carcinomas of sebaceous e^sis 

Tliese have been estimated to occur in from 3 to 9 per cent of such cjsts 
but m view of the frequency of small cysts for which medical ads ice is never sought 
these 'tre ccrtimly ovcr-cstimntes Ca>lor s and Bcneckc s are good accounts 
of the subject Most of the tumours ate squamous-ccUed but some have been 
basal-ccllcd and m Ikncckc s ease the growth had a cjstic ghnduhr structure 
The following IS an illustratisc ease 

Cure // {Mr H C Bn^n s carrt—A fair skinned farmer aged 60 with many fjciaJ 
kcraioscs developed a rounded tumour of the temple which was diagnosed as a sciwersus 
cyst but which was accompanied by a small patch of warty growth in the osetlying 
epidermis The tumour escised along wuh an ellipse of skin proved to be a ihwk walled 
cyst containing a small amount of sebum Microtcopically Ihe walls sHow'eJ active 
squamous<cfl carcinoma which had commrisced lo invade the ovetbing epid rmis and 
whtvh show^ adanuniinoma tike structure tn places (t ig 93) 

0) Coretnom'i fotlouwi’ special skin diseases 

Tlus h-ts been seen occasionalU in nstoctation with lupus vulgaris lupus 
cr>ihcm3tosus. psoriasis or s>phihs (Savatard flint and Gordon Ilucpcr) In 
cases which had been treated b) \ ray irndtaiton or b) arsenic these agents have 
often been blamed for the supervention of the tumours but m other eases no such 
treatments Itad been used kraurosis and Icucoplakn of the vulva arc important 
pre-canccrous lesions (Chapter 32) Bowens and other p c-canccrous derma 
loses arc rcall> forms of intra-epiderraal caremoma (are hefow) 

(k) r xeretion of caremoeeme svhswrteet 

I ssrction of cirvinogcnic substances h) the sebaceous or sweat gUnds must 
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EPITHELIAL TUMOURS OF THE SKIN IN ANIMALS 
Many references and illustrations are given m Feldman s book, Chapters 
17 19 



Fio 95 —Para anal lumour of Keipje 14 yean old a utlWcfined o\oid >c!lottish tumour 
6 centimetres m diameter covered by intact skin (x 50) 



Fio 96— Tumour similar to that of Fig 95 from skin of chest of adult Airedale (X 60 ) 

(1) Dogs 

Dogs frequently develop epithelial tumours of the skm These include cpt 
dermal papillomas espi,cially of the ears adenomas of sebaceous, sweat or 
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Light IS no doubt important also in the causation of tumours of the hands and 
forearms, where, however, the occupationai handling of carcinogenic agents 
must also operate While tumours of the face ears, neck and hands are commoner 
m men than in women Shrek found that the reverse applied to tumours of the 
scalp trunk and legs 

Taylor et a! found that the sites of 430 epidermoid carcinomas of the 
Imbs were— hand 284 leg 73 arm 41 feet 32 There was a history of some pre- 
existing lesion in 193 cases (45 per cent), including sends keratoses m 63 arsenical 
keratoses m 14, injuries or scars in 36, burn scars m 23, radiation dermatitis in 10, 
osteomyelitis m 1 1 and varicose ulceration m 1 1 



Fio 94 — Cysiic adenoma of sweat glands of back of neck of a Pomeniman aged 6 growth 
was well defined lobulaied of sponge tike orstic stniclure the cysts coniammg clear watery 
fluid ( X 80 ) 

Excluding tumours resulting from X ray or radium burns and from known 
chemical agents carcinomas of the fingers arc rare Sigcl reviewed 22 
recorded cases and the following two examples deserve mention 

Case III {Mr C J O Brotvn s ease) —A man of 54 for many years a sun bather on 
Victorian beaches developed 2 growths one on the dorsum of the v,Tist and the other 
on the side of a finger These wore excised and sections showed squamous-cell carcinoma 

Case IV — For years, a man aged 67 had had gout with laret tophi and for 18 months 
he had had an mfected finger tip examination showed a typtcal carcinoma and 
amputation was performed Mjcroscopwal esammation confimied the presence of an 
ulcerated squamous-cell carcinoma of ihc tip of the finger and of a large gouty tophus 
surrounding the mtcrphalangeal joint There were no gouty deposits m the neighbourhood 
of the tumour 

Epidermal carcinomas of ihc externai gevtiiaha will be described in Chapters 
32 and 35 
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and are prone to recur following local removal Excision of the whole third 
eyebd is the proper treatment The tumours grow slowly and for long remain 
superficial, but they eventually invade the eye or orbit After the conjunctiva 
the penis, prepuce and vulva are the commonest sites of skin carcinoma , other 
sites are much less common 

(3) Cattle 

Again the most frequent type of integumentary carcinoma is papillary 
squamous cell carcinoma of the conjunctiva But squamous cell cancer of the 
skin IS also common, especially m blonde animals Drabble s study of skin cancer 



Fig 98 — ^Basal-cell carcinoma of lower lip of adult fox terrier Tumour which slowly recunrrf 
after excision 2 years earlier was 4 centimetres in mam diameter and irregularly lobulated 
With lobules almost discrete from one another Note the racemose adenoid structure pointing 
to sweat glandular origin (x 50 ) 

in cattle in Australia showed a striking preponderance of tumours m white or 
lightly pigmented areas of skin, and pointed strongly to sunlight as an important 
causative factor Brand cancer ’* is of doubtful significance , its frequency 
has been falsely exaggerated, and factors other than the brand scar have been 
overlooked Carcinoma of the base of the horn is said to be prevalent in India 
where loads are attached to cattle by the horns (references by Feldman) 
Squamous-cell carcinoma of the skm of the udder is more common than mammary 
carcinoma (Drabble) 

(4) Sheep, swine and cats 

Sheep and pigs only occasionally suffer from cutaneous or conjunctival 
squamous cell carcinomas , but it must be remembered that these animals are 
often slaughtered when young The rarity of skin cancer in cats, however, denotes 
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ceruminous glands (Fig 94) , mraave squamous cell carcinomas of the usual 
type hablc to u)ceraUOfi and metastasis well circumscribed sub epidermal 
non metastasizing growths most frequently but not invariably from the pen anal 
area undoubtedly arising from the glands and consisting of rather characteristic 
columns and clumps of large polyhedral alls with only a slight tendency to 
cormfy (Figs 95 96) , and basal cell tumoum of glandular or hair matrix origin, 
which grow in adenoid or reticular patterns (Figs 97 98) A prevalent idea 
that dogs have few or no sweat glands is false , sweat and apocrine glands are 
plentiful in dogs and are the pnncipal source of their common basal celled and 
adenoid skm tumours Nothing is yet known of the causation of skm tumours 






Fio 97 -^ulsepidermal basat-cell growth of reticular pattern from neck of a mongrel dog 
(A) shows lobular structure pointing to sweat glandular origin ( x 50 and 85 ) 

m dogs Their distribution— more often on hairy parts of the trunk and limbs 
than on bare parts of the face — shows that light is not an important factor and 
their frequent origin from the glands suggests the possible action of carcinogenic 
substances excreted m sebum or sweat The most frequent site of squamous cell 
carcinomas of the trunk is the skm of or close to the prepuce and these juxta 
preputial tumours arc sometimes multiple Rudduck and I saw a male Alsatian 
ag^ 9 with a squamous cell carcinoma ansmg in the centre of the squatting 
callosity over the olecranon there were metastases m the axillary lymph glands 

(2) Horses 

Chrome papillary squamous cell carcinoma of the conjunctiva is common , 
Rudduck and I studied B cases (Fig 99) These tumours arise mainly m animals 
between 5 and JO years old usually from the third eyelid they are often demon 
strably of diffuse origin over a considerable field of tissue are «onietimes bilateral, 
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thickness, ridge pattern, stratification pattern, pigmentation, and depth of 
papillae , and at certain special regions, such as the muco cutaneous junctions, 
the eyelids and conjunctiva, the external auditory meatus, the nipples, and the 
several parts of the external genitalia, the epithelium has locally distmctne 
characters In spite of this structural diversity, however, the entire epidermis 
and its various appendages form a single system of closely allied components, 
all of which have developed from a common precursor, the foetal epidermis, 
and all of which in the adult show similar reactions m many pathological conditions 
including tumours These tumours, like thetr parent epitheha, show great struc 
tural diversity, yet form a unified group in which, though we properly distinguish 
several mam types, these are connected by growths of intermediate structure and 
behaviour No sharp distinction is possible between papilloma and carcinoma, 
between basal cell and squamous cell growths, between basal-cell carcinoma of 
the epidermis (rodent carcinoma) and sub epidermal basal cell growths arising 
from hair tolhcles or glands or between the latter and tumours of plainly glandular 
structure — adenomas or adenocarcinomas — of the dermal glands Attempts to 
name and classify skin tumours on the assumption that each has arisen from 
either basal or spinous cells, or from either surface epidermis or hair follicles or 
sebaceous glands or sweat glands, have created artificial distinctions and a 
redundant terminology growths of similar structure may and do arise from 
any or all of these sites Hence, the following tabulation of the mam structural 
variants of epithelial growths of the skin, while necessary and useful, does not 
imply any biologically sharp separations 

(1) Papilloma (a) Squamous or horny and unpigmented (b) Pigmented 

(2) Squamous‘Cell carcinoma 

(3) Basal cell carcinoma (a) Superficial or rodent type 

(b) Sub epidermal type 

(c) Mixed basal and squamous cell carcinoma 

(d) Basal cell carcinoma of the tibia 

(4) Tumours of glandular structure arising from sebaceous glands 

(5) Tumours of glandular structure arising from s\%eat glands 

(6) Tumours of glandular structure arising from other special glands 

(7) Infra epidermal carcinoma 

(1) Papillomas of the epidermis 

(a) Squamous or horny unpigmented papillomas 

The commonest form is the cutaneous horn consisting of a localized sessile 
overgrowth of the epidermis surmounted by a short or tall conical mass of finnly 
attached keratin Less usual are bulky cauliflower papillomas either sessile 
or pedunculated Carcinomatous change occasionally supervenes m previously 
simple papillomas of long duration Infective papillary overgrowths of the 
epidermis, such as warts or venereal condylomas, are not true tumours 

(b) Pigmented papillomas , 

Also called ‘ seborrhoeic keratoses * * senile warts or “ acanthotic naevi » 

these are common in the skin of middle aged and old people, as slowly growing 
sessile or pedunculated brown or grey firm masses with a finely nodular of 
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a real relative insusceptibility to this disease Rudduck and I saw a basal celled 
adenoid tumour of the neck of an adult Persian cat 

(5) Rodents 

The spontaneous and expenmentally induced epidermal tumours of mice 
are too well known to call for description Rats, rabbits and guinea pigs are 
less susceptible , but it is of interest to note that actinic cancers are readily 
induced m rats (see Chapter 4), that these may be of either squamous cell or 
basal cell type and that Bullock and Curtis saw spontaneous basal cell as well 
as squamous-cell carcinomas m rats 



(6) Birds 

Birds with sWm tumours have seldom been described Emmel reported 
examples of epidermoid cancer of the feet of wild birds Rudduck and I saw a 
papilloma of the base of a claw m a magpie 

(7) Lower vertebrates 

The few records of tumours of the skin glands m amphibians, of papillomas 
in lizards and of carcinomas of the gill region in fish were mentioned m Chapter 6 


THE VARIETIES OF EPITHELIAL TUMOURS OF THE SKIN 

The integumentary epithelium shows great diversity of structure u includes 
the surface epidermis hairs and hair foUicies nails sebaceous sweat and apocfme 
glands The epidemus itself vanes markedly in different parts of the body, m 
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growths shows that the fields of ongin of these are commonly areas of skin of 
not less than 1 or 2 centimetres diameter The epidermis marginal to a young 
tumour often shows gradual hyperplastic thickening as it nears the tumour, and 
the hyperplastic epithelium is gently continuous with the neoplastic without any 
abrupt demarcation The epithelium of the young tumour is often highly differ 
entiated and epidermis like, and its cancerous nature is revealed only by the 
invasion of the dermis These features are exemplified in Figs 2 to 5 Carcinomas 
arising in scars, ulcers or other extensive pre existing lesions arc often demon 
strably widespread or multicentnc in origin , the epithelium m the whole field 
of the pre cancerous lesion may become cancerous simultaneously or successively 
(Figs 6 and 7) 

(6) Microscopical structure 

The familiar structure of well differentiated cornifymg squamous cell or 
epidermoid carcinoma is described and depicted m every text book, and is 
sufficiently illustrated m Figs 2 to 7 Epidermal carcinomas show gradations 
between nearlv epidermis like structure and diffuse anaplastic growth not rccog 
nizably epithelial The following special structural features deserve comment 

(i) Spinous cells — Spinous cells with plain intercellular bridges arc often 
plentiful m well differentiated growths with cornified “ cell nests *’ or “ epithelial 
pearls”, and ate sometimes present m tumours m which comification is aol 
conspicuous 

(«) Spindle-shaped cells — ThCiC are prominent m some tumours Usually 
they are components of well defined epithelial masses but occasionally they 
occur m diffuse areas of growth and mimic ” spindle cell sarcoma ’ m appearance 
(For a good account of spmdle cell carcinomas of the skin, see Martin and 
Stewart ) 

(m) Tubular acanthoma'* — ^This is a name sometimes applied to areas of 
epidermoid carcinoma consisting of narrow ramifying epithelial strands traversing 
invaded tissues The name is inappropriate since the strands are solid and do 
not contain a lumen Tumours showing this structure are highly malignant , 
their margins are often ill defined because of the wide zone of microscopic infiUra 
tion, and they frequently metastasize 

(iv) Pseudo glandular structures — PseudO’glanduIar structures may K. pro 
duced by either disintegration of the keratinized centres of epithelial masses (as 
mFig 19) or by accumulation of glycogen in the tumour cells The latter change 
produces a soft juicy tumour m which pseudo glandular spaces and cysts containing 
watery fluid rich m glycogen readily develop , and the microscopic appearance 
of such tumours closely resembles that of clear celled carcinoma of the kidney 
On p 435 of ray 1934 work, under the diagnosis of “ richly glycogen containing 
cystic papillary adenocarcinoma of the skm ”, I described a bulky fungating 
tumour of the neck m a woman aged 72, which I now recognize to have b^ 
really an epidermoid growth with great accumulation of glycogen (Fig 20) 
Metastases in the lungs and liver were also rich in glycogen and of similar clear 
celled and cystic structure 

(v) ‘ Adamantinoma* -like structure — ^This is sometimes seen m ordinal 
squamous cell carcinoma (Fig 93) as well as m the basal cell tumours of the 
tibia (see 6e/ow) 
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corrugated surface They occur on the face, trunk or limbs they may be soIitar> 
or multiple, multiple ones often occurring as a group in a particular region I have 
seen a crop of eight of them restricted to the skin of the vulva Fox has 
given a good description of these growths and has rightly deprecated the habit of 
calling them naevi 

Microscopically (Fig 100) these growths consist of folded thick layers of 
epithelium clothing slender dermal papillae ITic epithelium consists mainly 
ofsmall cells of basal or baso spmousl>pev.nhiU defined prickles the cells contain 




Fio too —Pigmented pjpiUoma of groin from a man aged 62 (y 120) 

varying amounts of finely granular brownish pigment The epithelium also 
encloses small horny foci or pearls which however arc continuous with the horny 
stratum corneum on the surface of the papilloma J W Dawson aptly said 
of the microscopical structure of these tumours The appearances m many cases 
are difficult to describe so striking is the appearance of the horny pearls and the 
islets of mesoblastic tissue among the sheets of cells but it is almost as if a thick 
disc of small epithelial pigmented cells rested on the conum and mesoblastic 
cores had canalized it in various directions raising the epithelium into papillae 
covered with stratum corneum These growths have nothing m common with 
pigmented moles no naevus cells arc present and when a malignant growth 
develops m one of them, a rare event this growth is a squamous cell carcinoma 

(2) Squamous-cell caremoma of the skm (epidermoid carcinoma acanthoma, 
epithelioma ) 

(o) ^fode of origin 

Elsewhere (1944 and 1945, and Chapter 7) I have given the evidence that 
squamous-cell growths of the skin arise not from single minute foci but from 
fields of prepared epidermis of small or great extent Study of solitary localized 
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previously reported cases of calcifying “ epithelioma ” Of more recent accounts 
that of Cote is excellent The name ** epithelioma ” is misleading these growths 
have little m common with epidermoid carcinomas, and it is questionable whether 
they are really tumours at all They may be only sebaceous or epidermal cysts 
with initial irntational overgrowth of the epithelium followed later by 
degeneration 

(3) Basal-cell carcmoma 

This type of growth may arise m the epidermis itself, producing first a plaque 
like thickening of the skin and later a slowly enlarging ulcer — “Jacob’s ulcer” 



Flo 101 — Rodent carcinoma of back showing relationship to degenerating hair shafts (X 80) 

(Jacob, 1827) or * rodent ulcer ” Or it may arise, not from the epidermis, but 
IVom pilo sebaceous follicles or sweat glands deep in the dermis, produting a non 
ulcerating well defined rounded or lobulated sub epidermal or subcutaneous 
growth, variously designated Brooke s tumour ’ , “ cystic adenoid epithelioma , 
sub-epidermal benign basal cell tumour *’ ‘ turban tumour , etc As 

Krompecher long ago showed, no sharp separation between basal-cell grotvths 
of the superficial and deep types is possible , growths similar m structure and 
behaviour may arise from basal cells m any part of the epidermis and its append 
ages Good accounts of these tumours include those of Krompecher, Lohmer, 
Molesworth and Hay thorn 

(a) Basal cell carcmoma of superficial origin {rodent carcinoma) 

0) Distribution — Most of these tumours occur on the face or neck but any 
part of the skin may be affected — the trunk, limbs (Newland), vulva (Wilson) 
anus (Lawrence), etc The specimen depicted in Fig 9 was from the cubital 
fossa that of Fig 1 1 from the chest, and that of Fig 101 from the 
back On the face the most common sites are on the lower eyelids 
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(c) Local spread 

Epidermoid carcmomas of the sLm differ widely m their invasiveness Many of 
them are of relatively low malignancy growing and penetrating into the underlying 
tissues only slowly , and no sharp distinction between papillomas and these chronic 
carcinomas can be made Typical of the chronic relatively benign kind of carci 
noma are those of the dorsum of the hand in elderly outdoor workers many of 
which long remain freely movable on the deep tissues andnon ulcerated Exacerba 
tions of growth are not unusual a formerly slowly growing well localized tumour 
taking on more rapidly invasive growth Such changes m rate of growth of a 
tumour are sometimes reflected m Jls structure, part of it consisting of the older 
well differentiated growth and part of it of younger more anaplastic and more 
invasive elements (Fig 4) Once a tumour has penetrated through the dermis 
into the subcutaneous and deeper tissues it often extends more rapidly m these 
Tumours arising m scars or Tronic ulcers usually remain superficial for long 
periods but they often replace the superficial tissues over wide areas m this 
extension widespread cancerous change plays a part as great as or greater than 
invasive replacement (Wilhs, 1945) Once a scar cancer has penetrated through 
the avascular ®car tissue into the deeper tissues, it often spreads more rapidly 
(Treves and Pack) 

Deep to and around early carcinomas dermal changes especially in the 
elastic tissue arc prominent The elastic fibres commonly show great mcrease 
m both number and size and degenerative swelling and fusion The altered 
claslica IS often plainly visible m hscmatoxyhn stained sections as a bluish layer 
up to 2 or 3 millimetres thick (Willis 1944) 

(d) Metastasis 

From most kinds of epidermoid cancers of the skm, metastasis occurs relatively 
late and infrequently Shrek found that 16 per cent of these tumours metastasized 
to lymph glands and that the site of the primary growth did not greatly affect 
the liability to metastasis Taylor et al however found considerable differences 
lymph nodal metastases from primary growths of the fingers were present in 9 per 
cent of cases, of the hands 15 per cent arms 26 per cent, feet 41 per cent and leg 
36 per cent In my experience squamous cell cancers of the face and neck 
frequently produce metastases X ray cancers though often slow to metastasize 
eventually do so m a considerable proportion of cases — from 25 to 70 per cent 
m various reported senes (Haagensen Hueper) Osteomyelitis carcmomas rarely 
metastasize , Bereston and Ney could find only 7 reported instances Metastases 
are mfrequeat also from cancers of scars chronic ulcers and sebaceous cysts 
Most metastatic growths from skm tumours arc m the regional lymph glands , 
blood borne metastases are less frequent <for some examples see my 1934 work, 
p 416 Treves and Pack, and Cookson) 

(e) Note on calcified epithelioma of the skm 

There is a group of rare sub epidermal tumours composed of masses of well 
differentiated cornifying epithelium which undergoes extcnsi\e necrosis and 
calcification The tumours arise chiefly m young people including children 
most often m the head neck or arm they are well defined grow slowly may 
cease growing and never metastasize Ossification in the stroma is not unusual 
a good example of this was described by Nicholson (1917) who also reviewed 
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the basal Jayer of the epidermis, with either rounded or angular outlines, the 
marginal parts of the downgrowths showing a distinct layer of cubical or columnar 
cells and their centres consisting of small dark-stammg polyhedral, ovoid or 
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along the side of the nose and across the middle of the cheek Glasunow and 
McFarland et al saw m this distribution a relationship to the embryonic facial 
clefts and supposed the tumours to be facial cleft carcinoids ” derived from 
developmenlally sequestrated cells No real evidence exists to support this purely 



Fir 102 — SdteUite focus of origin from basil layer of epidermis at margin of a mam growth 
3 5 centimetres in diam ter {y 85) 

Speculative suggestion indeed, the distribution of tumours is opposed to it, 
for many quite typical rodent carcinomas arise on parts of the face and neck 
remote from the facial clefts or cn other parts of the body The predilection of 
the tumours for the middle third of the face and the nasal margins is probably 
related to the distribution of sebaceous ghnd:^ and perhaps to the incidence of light 
The studies of Lohmer Molesworth Willis (1945) and others., of early super- 
ficial basal-ccU growths show unmistakably that these often arise not from 
single minute foci but from multiple foci in considerable areas of epidermis, 
and that the basal-cells of hair follicles and shafts and of the skm glands may 



Fir 101 — Superficial but non ulcerated lysUc basal-cell growth of back of an elderly man who 
had U separate similar tumours on various parts of body (x 15 ) 


also participate m the cancerous change (Fig lOl) Clinically multiple tumours 
on the face or elsewhere are common very numerous tumours on many parts 
of the body may occur (e g Case XIV of my 1945 paper) and microscopical 
study of the excised specimens will often disclose minute separate foci of growth 
m the epidermis marginal to the ctmicdlly obvious tumour (Figs U and 102) 
Haythorn particularly stressed the pilo scbatxous origin of basal cell carcinomas 
and advocated the title hair matrix carcinoma 

(n) A/icrosco/Jico/ structure — ^This is depicted m the figures The following 
features may be noted Many tumours show multiple solid downgrowihs from 
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but they can neither be subdivided into distinct groups, either clinically or histo 
genetically, nor separated sharply from the superficial basal cell growths of 
rodent type on the one hand or the truly glandular skin tumours on the other 
Any subdivision is arbitrary and leaves borderline cases between the sub groups 
The multiplicity of names and views advanced regarding non ulcerating cjstic 
basal cell growths of the skm is well set forth by Warvi and Gates , and valuable 
accounts include those of Krompecher, Savatard (1922 and 1938) and Ronchese 
(i) Distribution — Sub epidermal basal cell growths show less predilection 
for the face and neck than their epidermal counterparts , many of them arise on 



Fig 107 — Turban tumours in an old woman slowly enlarging since early adult life 

the trunk, limbs and scalp A remarkable group of cases exists m which 
numerous tumours develop m the skm of the thorax, neck, face and scalp, usual y 
appearing first during adolescence and increasing slowly m size and number 
Goldsmith and Freudenthal saw a boy of 7 m whom multiple basal-cell growins 
of the face and neck had first appeared at the age of 5 In Paul and Inghs s case 
multiple facial tumours were noticed at the age of 2 The disease is often familial, 
and is commoner in females than males Brooke and Fordyce described cases 
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Ihc epithehal masses (Fig J03) and these may become so numerous as to produce 
conspicuous honejcomb pattcins (Figs 104 105) Parts of the tumours may 
thus acquire a spurious glandular appearance The epithehutn often displays 
also branching reticular and folded patterns (Fig 106) All of these variations 
of structure may be seen m one tumour Metaplasfic goblet cell formation occurs 
occasionally (Nicholson 1923 and Sikl) 

{ill) Local spread — The name rodent’ is appropriate The tumours are 
slowly invasive and destructive Untreated growths on the face may eventually 
destroy most of the facial soft tissues and bones or may penetrate to the skull 
or bram Thanks to prompt radiational and surgical treatment, the frightful 
destructive power of these eroding tumours is now rarely seen Elsewhere (1930) 
I have reported penetration of the apex of the lung and of the spinal canal by a 





Fto strociuxc of basat-ceU c^teinomo ( •< 85 ) 

rodent cancer of the neck There occurs also a type of superficially spreading 
basal cell carcinoma which does not ulcerate deeply and which tends to heal in 
parts this is Molcswortb s superficial cieatrizing type and Brown and 
McDowell s field fire caremoma 

(n) Metastasis —'Metastasis of basal cell carcinoma to the regional lymph 
glands ha^ rarely been seen (Beadles Fmnerud Mulzcr) The only acceptable 
report of metastasis by the bloodstream is that of Dc Navasquez who saw 
deposits m the lungs and bones from a structurally typical basal-ce!i tumour of 
the forehead Niles s case of supposed basal cell cpjjhehoma ’ with metastases 
IS unacceptable the figures show an acttitc sqyamous-cell growth 

(fe) Bflsa/ cell gronths of sub epidermal origin 

Sub epidermal basa! cell growths arising from the pilo sebacwous epithelium 
and the sweat glands arc of very varuible stniciure distribution and behaviour . 
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clearly contributing nothing to it , but in other cases basal cell downgrowths 
from the epidermis co exist with the sub ep’dermal masses of tumour, as in Fig 9 
The shape and structure of some “ rodent ulcers ” suggest the supervention of 
surface ulceration in a predominantly sub epidermal tumour 

(.«) Gronih — Growth of the sub-epidennal basal cell turnouts is slow and 
expansive in type They do not infiltrate surrounding tissues , and ulceration 
takes place only accidentally, or because the tumour includes superficial growth 



distended by solid basal-cell growth (x S>0) 

of “ rodent ” type Metastases never develop These characters explain the 
“ benign ” reputation of the group Streitmann s interpretation of a quiescent 
lymph nodal metastasis of 15 years duration in his case of Spiegler tumours is 
dubious , no lymphoid tissue was found around the supposed metastatic growth, 
which may have been one of the multiple primary tumours unusually situate 
in the supraclavicular region 

(c) Mixed basal cell and squamous cell carcinoma 

While most carcinomas of the skm arc readily classifiable as of either squamous- 
cell or basal cell type tumours of jntermediate structure and behaviour occur 
(Krompecher, MacCormac, Darier, Montgomery, Brown and McDoweiU 
Some tumours show separate areas of the two types of growth , others sno 
throughout an intermediate or combined structure, i e the general structure o 
basal cell carcinoma but with scattered cell nests or areas of distinct spinous 
cells (Fig 1 14) Such tumours maintain their intermediate structure in their 
lymph nodal or blood borne metastases (Wilhs, 1930) Patients with muUipe 
tumours, some squamous celled and others basal celled, may also have tumours 
of intermediate or mixed type (Brown and McDowell) Mixed tumours may 
develop in cases of xeroderma pigmentosum (Geschickter and Koehler) 
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m which the tumours were distributed mainly on the face and chest and this 
syndtome is often designated Brooke s or Fordyce s disease Brooke s name 
‘ epithelioma adenoides cysticum is frequently used for growths of this type 
When the tumours predominate on the scalp as m the case depicted in Fig 107 
Ihevare ‘ Spiegler s tumours ' or “ turban tumours ’ (Ronchese) The following 
case IS noteworthy 

Case V (^fr A F Maclure s case) — ^An unmatned woman first came under observation 
at the age of 40 with numerous rounded sub-«pidermal growths measuring up to 
2 centimetres in diameter scattered over the scalp face neck and upper part of the thorax 
These had first been noticed at the age of 20 and had stowiy increased in size and number 
An interesting feature was that none had developed in the area of a childhood bum scar 
on the neck No family history of skin tumours was given A tumour excised from the 
skm of the chest showed the typical structure of a cystic basal-cell growth clearly related 
to sweat glands 

Cases with solitary or few non familial tumours of similar type are quite 
common the tumours usually not appearing however, until middle age {see 
Figs 108 109) 



Fig 108 — Solitary sub»epideiinal mainly solid basal-cell growth from scalp of woman aged 45 
(X 7) 

(h) 5/rwc/urc — (Figs 9 10 108 113) The tumours consist of well defined 
masses of closely packed dark staining epithelial cells generally resembling those 
of rodent carcinomas In young tumours the appearance of smaller masses often 
points to their origin m one or more groups of sweat glands {see Figs 9 10 108 
and 109 md Ronchese s Figs 7 and 8) m their shape and distribution the 
epithelial clumps resemble sweat glands or ducts filled and distended by tumour 
cells in sUu and the presence of thick hyaline basement membranes around them 
often enhances the resemblance to sweat gl^^tdi Evidence of the participation 
of sebaceous glands and hair follicles may be present also, but is less frequent 
The larger masses of epithelium show cysttc chan^, pseudo glandular structures, 
and sometimes the reticular and laciform patterns more commonly seen in rodent 
carcinomas The surface epidermis is often intact and unaltered over the tumour. 
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The occurrence of tumours of intermediate type serves to remind us that the 
basal cells and spinous cells of the normal epidermis are not sharply distinct 
and that the former also possess intercellular bridges Pathologists, by their 
nomenclature, have over emphasized the distinctions between basal cell and 
spinous cell growths the truth is that these are only variants of one histogenetic 
group of tumours, and it is a matter for surprise that tumours of mixed structure 
are not more frequent than they are 

{d) Basal cell carcinoma (“ adamantinoma ”) of the tibia 

Less than a score of examples of this rare tumour have been reported, including 
those of Fischer, Baker and Hawksley, Richter, Ryne, Holden and Gray, Rehbock 
and Barber, Wolfort and Sloane, Oberling et al , Thomas, and Petrov and 
Glasunow The lesion is a distinctive one A slowly-growing tumour develops 
m the middle or lower third of the shaft of the tibia, skiagrams of which show a 
well defined area of bone destruction, sometimes occupying the centre of the 
bone, sometimes appearing as an eccentric defect usually of the anterior part 
of the shaft Dissection reveals that even in cases in which the radiographic appear 
ances showed a prominent central lesion, the tumour also involves the surface 
However, from many of the cases reported, it is clear that the tumours originated 
m the periosteum or bone and not in the overlying skin or soft tissues, for these 
were unaffected Most of the patients have been middle aged males, but Richter s 
patient was a 12 year old Javan boy, and Thomas’s patient was a girl aged 19 who 
had had a lump in her shin since the age of 12 In most cases there has been a 
definite history of previous injury to the area but not a severe or penetrating 
injury Petrov and Glasunow refer to a similar tumour in the ulna of a woman 
aged 22 described by Maier 

(i) Microscopical examination — Microscopical examination shows an epithelial 
growth usually of distinctly basal cell type, but sometimes, as m Rehbock and 
Barber s case, with cell nests or other epidermoid characters A loosely reticular 
arrangement of the cells m the centres of the epithelial masses in some of the 
tumours has resembled that seen m “ adamantinomas of the jaws, and it was 
this feature which led the first descnbers of these growths (Fischer, Baker and 
Hawksley and Ryne) to call them “ adamantinomas ’ of the tibia The propriety 
of this name, however is more than questionable not only is there no warrant 
(save an occasional structural resemblance) for regarding the tibial and the oral 
tumours as related but the name ‘ adamantinoma is inappropriate even for 
the oral tumours themselves {see Chapter 16) 

(i ) Histogenesis — Two views must be considered (a) that the tumours 
arise from developmentally misplaced islands of epidermal cells in the periosteum 
or bone (Baker and Hawksley, Petrov and Glasunow) or (b) that they arise 
from cells of the epidermis or its appendages displaced into the periosteum by 
trauma (Ryne) Those favouring the first viewpoint to the difficulty of imagining 
how non penetrating injuries could dislocate adult epidermal cells into the 
periosteum while those advocating the second view point to the usual history 
of definite injury in the cases and to the superficial position of the tibia immediately 
beneath the skin Ryne thought it quite possible that shearing injuries in this 
region might d6tach deep hair-foIlicles from the epidermis and that during repair 
such fragments might become incorporated in the bruised periosteum This 
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sweat-gland tumours , a tumour predominantly of solid or cystic basal cell type 
may contain areas of acinar structure (Figs 112, 113), and vice versa Further, 
attempts to subdivide sweat glandular tumours into ‘ syringomas supposed 
to have arisen from the ducts, and ** spiradenomas ” or “ hydradenomas ” 
supposed to have arisen from the secreting acini, or to segregate cystic members 
of the group under such captions as “ syringocystadenoma ”, are unjustified and 
unnecessary The adenomas and adenocarcinomas of sweat glands and ducts 
form a single group, the variants of which do not call for special names There 
IS no need either to separate sweat glandular and apocrine tumours (For a useful 
description and review with many references, see Gates, Warren and Warvi) 



solid basal-cell growth (x 170) 

The tumours may be solitary or multiple, and may affect any par^ of the skin 
especially the scalp, face, chest, axillae, vulva and buttocks They an not unusua 
on the hands or feet They may appear at any age but are most fr.quent in t e 
middle aged or elderly , women are afTccled more often than men In one 
of cases, multiple tumours of the trunk have appeared about puberty, usua y 
m girls , and it has been suggested that these are related to some devclopmen a 
anomaly of the glands 

(0 Structure — (Figs 94, 115) The tumours usually form well defined but 
not encapsulated growths m the dermis or subcutaneous tissues They niay 
show a well developed acinar structure resembling that of sweat or apocnn^ 
glands, or they may be predominantly <^stic papilliferous or solid The 
IS variable m amount , it may be abundant, and may show peculiar . 
or mucoid changes Simard described an unusual tumour of the palm wni 
had a pleomorphic structure recalling that of a salivary tumour, including no 
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suggestion i‘ I think plausible careful imcro«:opic study of the tissues of 
scarred adult shins might clarify it Kteibig saw a shin tumour of pleomorphic 
structure like that of the salivary tumours unattached to either the skm or bone 
(m) GroMih — ^The tumours grow slowly and metastasis to the inguinal Ivmph 
glands has been proved vt only one case (reference by Petrov and Glasunow) 
Adequate local excision or amputation is usually curative 

(4) Tumours of glandular structure arising from sebaceous glands 

Warren and Warvi have reviewed the hyperplasias and tumours of sebaceous 
glands Hyperplasias such as rhmophyma should be distinguished from tumours , 



Fio J12— SoliUrv sub-epidermal cystic bavil-ccU growth of arm of a man aged 69 (x 6) 

so also should the enlargements of sebaceous glands — ‘ sebaceous naevi — accom- 
panied by other developmental anomalies m Pnnglc s disease True sebaceous 
adenomas and adenocarcinomas are rare Most of them occur on the eyelids 
face or scalp m middle aged or old subjects, cither men or women Those of 
the eyelids arise from the Meibomian glands The tumours grow slowly dis- 
tending the overly mg epidermis , ulceration is usually long delayed, and metastasis 
to the regional lymph glands infrequent Warren and Warvi point out that only 
small areas of a carcinoma may show typically sebaceous structure and the tumour 
may be mistaken for an ordinary squamous cell or basal cell growth Indeed, 
It IS needless to distinguish sharply between sebaceous tumours and basal cell 
or squamous cell growths arising partly from pilo sebaceous units , these differ 
not m histogenesis but only m the kind of differentiation they show Innis and 
Whittick saw an adenocarcinoma of the Meibomian glands in a dog 

(*») Tumours of glandular structure arising from sweat glands 

Sub epidermal basal cell growths of sweat glandular origin have been described 
above No sharp disimciion can be drawn between these and adenomatous 
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not be distinguished from basal cel! carcinomas” , and that several recorded 
sweat gland tumours “present difHculiics of interpretation, because of atypical 



Fio 115 —Sweat glandulandenoma of finger from a man aged 72 (x 100) 



of skm of front of chest of a woman aged 22 present since childhood (x 120) 

characteristics such as pearl formation’ For reasons already given, I belie'® 
that It is impossible to make sharp histogenetic and structural distinctions between 
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only glandular tissue but also squamoid areas» mucmous secretion and pseudo 
cartilage Simard regarded the growth correctly m my opinion as ^ tumour 
of sweat glands m which the cells had acquired mucus secreting functions but 
It IS not necessary to assume with him that there was a metaplasia of epithelial 
tissue into cartilage {See Chapter 17) Myoepithelium certainly occurs m 
some well differentiated sweat gland tumours but the descriptions and figures 
of some writers e g Sheldon, are unconvincing 









Fjo 114— Fiom todenl caTcin-oma of nose showing comifkaiion m predommantly basal-cell 
growth (X 85) 

The following case is notable not only because the tumour showed combined 
glandular and basal cell structure but also because of its unusual history and 
situation 

Cate F/— In 1P38 a girl aged 18 had a subculancous tumour 15 centimetres w 
diameter rmoved from the volar aspect of the distal pan of her thumb this proved to 
be a synovioma of fibrous and giant-celled type In 1943 a tumour of several months 
duration was excised from, the same situation This proved unexpectedly to be a carcinoma 
partly of typical basal-oell structure partly of epidermoid structure and partly of acinar 
structure cteatly derived from sweat glands Were the 1 tumours quite unrelated and 
coincidental or is it possible that some catcinogemc stimulus perhap related to a 
penetrating injury may have evoked successive neoplasia m 2 distinct issues ? The 
patient was a seamstress but did not recall having pneked her thumb 
Gates et a} sharply distinguished sweat gland tumours from basal-cell tumours 
and held that the origin of faasal-cc!l carcinomas from the sweat glands is un 
likely on theoretical grounds and has yet to be proved Yet they admitted 
that m some sweat gland tumours the typical appearance is not seen and there 
may be a close resemblance to basal cells or squamous cells , that m some 
tumours the structure has a certain resemblance to hair matrix carcinoma ' , 
that thuteen of our tumors were from both sweat glands and hair follicles , 
that it IS quite possible that undifTerentidt^l carcinomas of sweat glands may 
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of finely papillary growth clearly derived from the sweat ducts Babes and 
Kaufmann described cases, and the following is another example 

Case VII {Mr A F Maclure s case) — For several months, a woman aged 60 had noticed 
a slowly enlarging hairless moist patch on her scalp , this showed a well defined circular 
area I centimetre m diameter m which the epidermis was replaced by a soft villous pink 
tissue Sections of the excised area showed a finely papillary growth clothed by a double- 
layered epithelium resembling that of the sweat ducts (Figs 117-119) The subjacent 
dermis contained large dense collections of lymphocytes 

(») Growth — Most sweat-gland tumours grow slowly and non invasively 
A disorderly structure does not necessarily denote malignancy Papillary or 
solid growths have often been dubbed “ adenocarcinoma '* because of their 
disorderly structure and the absence of a capsule, but they seldom recur after 



Fig 119 — Case VII Sweat glandular papilloma of surface of scalp Enlarged view of 
of Fig 118 {k 250) 


removal However, a few genuinely malignant infiltrating tumours have been 
observed, with occasional metastasis to the regional lymph glands (references y 
Gates at al) 

(6) Tumours of other special glands 

It IS convenient to mention here the rare adenomas and adenocarcinomas of 
the ceruminous glands (Montpellier and LafFargue, Warren and Gates), an 
of the lachrymal and tarsal glands (Flick, Ziporkes Tille and Leroux Robert) Ine 
lachrymal tumours often show a close structural resemblance to salivary 
(Fig 120) For tumours of the lachrymal caruncle see Evans and of the 
lachrymal sac Penman and Wolff and Spratt 
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the basal cell and glandular types of growth arising from the sub epidermal 
appendages of the skm Many transitional and ‘ atypical ’ tumours occur, our 



Fio 117 — Case VU Sweat gtandular papiHoma of surface of scalp General view showing 
replacement ofepidermis by papillary growth (P) and collections oflymphocytes in dermis (L) 
(X 10) 


sub groups made accordingto the predominant structuremthe individual tumours, 
have descriptive value but are arbitrary It is noteworthy that the sweat glands 
and ducts can undergo squamous metaplasia m non neoplastic lesions (Fig 116) 
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Structure (Figs 121 123) — The epidermis is thickened and the mterpapillary 
processes broad and blunt The cells, especially of the spinous layer, show great 
irregularity of size and shape, including giant or multmucleated forms Mitotic 
figures are plentiful, and many of the nuclei are hyperchromatic or distorted 
Large rounded pale or vacuolated cells, resembling those of Paget’s disease, 
are often present The surface may or may not show excessive keratosis The 
dermis shows chronic inflammatory changes and abundant lymphoid and plasma 
cells 

The following are my personally studied cases 

Case P7//— Male 70 Multiple patches on the back of many months duration (Figs 
121 and 122) 

Case /A'— Male 70 Single patch 2 5 centimetres in diameter on dorsum of forearm 
of 6 years duration (Fig 123) 

Case X — Male 55 Fair skinned man always very sensitive to sunburn, has had many 
keratoses of the face for years Plaque like rou^ area 2 centimetres m diameter developing 
behind ear for 2 years failed to respond to repeated radium applications thereforL excised 
Structure clos-'ly similar to that of Case IX 

if}) Extra mammary Paget s disease 

Paget s disease of the nipple is described in Chapter 13 From time to time 
extra mammary lesions resembling the nipple disease clinically and more or less 
histologically have been described The earliest reports were those of Paget 
himself Crocker, and Rolleston and Hunt Paget’s original reference to chronic 
balanitis followed by cancer is cited in Chapter 13, and he too concurred in the 
diagnosis of Crocker s case of Paget’s disease of the scrotum and penis Rolleston 
and Hunt’s case also was one of clinically typical Paget’s disease of the pubic 
and scrotal skin, in which the epithelial cells formed ‘ psorospermoid bodies 
resembling those described by Darier For more recent reports of cases of extra 
mammary Paget s disease, see references by Inglis, Weiner, and Stout Weiner 
pointed out that all acceptable examples of extra mammary Paget’s disease were 
from the axillae or ano genital regions, i e regions where apocrine glands occur 

With the recogiution and naming of Bowen’s disease, uncertainty arose as 
to the distinction between this and extra mammary Paget’s disease Some workers, 
eg Inghs, distinguish sharply between them mainly on histological grounds, 
others like Savatard regard them as identical, or at least as only forms of t e 
same disease For reasons already given in Chapter 13, I adopt the latter vi^ 
In my opinion, Bowen s disease and Paget’s disease are not sharply separa e 
histologically each may show areas resembling the other, and in particui 
Bowen s disease often shows rounded pale or vacuolated cells mdiatmguisha ® 
from Paget cells The predominance of such cells m Paget s disease o* ® 
nipple and the usually greater bulk of the epidermis and its more pleomorp ic 
cytology in Bowen s disease, are not sufficient grounds for their sharp separation 
Stout has reviewed the few reported cases m which the picture of Page 
disease has been produced by growths possibly of the nature of amelano i 
melanomas ‘ It is suggested that these cases form a group of superficial slo 
growing naevo carcinomas with Paget like characteristics which distinguish the 
from other melanomas Should future work verify this, the conception ol 
essential unity of all forms of epidermal carcihoma in situ will not be invalidate « 
melanomas also are epidermal growths 
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(71 Intra epidermal carcinoma 

Several related diseases which were formerly regarded as “ pre cancerous 
dermatoses ’ are to be looked on rather as forms of intra epidermal carcinoma 
These are Bowen’s disease Paget s disease Queyrat’s erythroplasia, and some 
cases of vulval leucoplakia or kraurosis (References by Inglis, and Mackce and 
CipoUaro ) 



Fio 120 —Adenoma of tarsal gUnd from a woman a^ 40 the smalt well defined tumour 
had been present and siowiy cnlartmg for 2 years (x 80) 

(a) Bonet] s disease 

Bowen s disease appears m any part of the skm of middle aged or elderly 
subjects of cither se^ as slightly raised reddish brown papular or plaque like 
lesiorts with crusted or eroded surfaces The patches ate often multiple m the 



Fio 121 — CaselJU Bowen s disease early lesion General view (x8) 


aTcctcd region they slowly enlarge and may coalesce to form extensive irregular 
areas After a long period usually many years, invasive squamous-cell carcinoma 
develops and metastasis occurs Kuzmtzky and Jacoby report a good example 
of this sequence 
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(c) Erythroplasia 

What has just been said of Bov-en*s and Paget’s diseases applies also to 
Qucyrat s erythroplasia or crythroplakia (references and illustrations by Mackee 
and CipoHaro) This is a rare afTcctioii of the glans and prepuce, vulva or 
mouth chanctenzed by single or multiple shiny or velvety red areas m which frank 
carcinoma eventually develops Microscopically the patches show epidermal 
thickening with ‘ dystrophic ” prickle cells I can see no grounds for regarding 
this lesion as a distinct entity Paget’s ** long-endunng balanitis” ending in 
cancer, later workers’ Paget’s disease” of the genitalia, “Bowen’s disease" 
of the same regions, and “ erythroplasia ” arc surely no more than variants of 
one thing 





Fio 123— Cow /A Bowen s disease later lesion , general view (x8) 


{d) Conclusion 

It remains only to add here that in some cases what appears to be vulval 
leucoplakia or kraurosis proves microscopically to be already intra epidermal 
carcinoma resembling Bowen’s disease (Chapter 32) This, then, li but another 
variant of the same disease DiHerent cases show somewhat different climwl 
and microscopical appearances according to sue causation, preceding or associated 
lesions, and individual peculianucs of the skm Dermatologists have tried 
to define these differences, by the use of such words as “ hyperkeratosis 
‘ parakeratosis , “ dyskeratosis ” etc , while different appearances of the lesions 
have been over emphasized by eponymous labels But distinctions so created 
are quite arbitrary and without pathological value For the pathologist tb^r® 
only one entity intra-epidermal carcinoma, which, like intra duct carcinoma of 
the breast mav long remain confined within epithelial boundari's Also like 
intra duct carcinoma, intra epidermal carcinoma shows many strucli ral vanatioiij, 
but these do not denote distinct forms of tumour nor call for distir tive naniesi 
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one third of the cases About 6 per cent of oral cancers m betel chewers occur 
on the lips (Orr) , many of these are on the mucous membrane of the inaer 
surface of the hps near the angle of the mouth 

{a) Tobacco sfnokmg 

That pipe smoking can be causative seems probable from the records of cases 
m which cancer has developed just where long-standing irritative changes from 
an habitual position of the pipe has been present, and from the prevalence of 
cancer of the hp in women m communities where the women smoke pipes Thus 
It is said that Irish peasant women and negro women who smoke cla> pipes 
often get cancer of the lip (references by Hueper) , and Ahlbom noted that 50 per 
cent of the hp cancers m Swedish women were m pipe smokers The nsk of 
pipe smoking with its tarrj products, heat and mechanical irritation, might 
be suspected praua facie , and Flory and Rofib have shown that tobacco tar is 
indeed carcinogenic Thus, there arc good grounds for concluding that pipe 
smoking IS a causative factor for hp cancer and that it probably acts by means 
of chemical carcinogens, perhaps aided by mechanical or thermal injuries to 
the tissues (ree Chapter 4) The part played by cigarette-smoking is much more 
debatable, and the evidence inconclusive 

( 6 ) Sunhsht 

Sunlight has been blamed as an important cause of hp cancer, e g by Haagensra 
and Molesworth. These workers point out that this fictor would explain the 
sex incidence of the disease, its disproportionate frequency in farmers, fishermen 
and other outdoor workers, and its high frequency m sunny countries liU 
Australia Molesworth recorded that with rare exceptions his Australian cases 
showed clear evidence of chrome sunburn, often including keratoses of the 
hp and other parts of the tace The great preponderance of tumours of the 
lower lip IS explained as due to direct exposure of its muco cutaneous 
to sunlight, while the corresponding part of the upper Iip is relatively shad^ 
The proved importance of sunlight m the causation of sUn cancer also makes 
a strong case for its importance m hp cancer 

(c) Exposure to tar, pitch or oil 

This IS certainly another causative factor m certain occupations 
by Hueper) A peculiar instance of such exposure is m the net fisherb described uy 
Shambaugh These men, when mending their tar impregnated nets, 
the habit of holding the tar smeared wooden needle between the hpv Ibe lip 
visibly retain smudges of tar for long periods Since Beck experimentally 
the carcinogenic properties of the tar mixture used by the fishers the eviden 
IS strong that the fairly frequent lip cancers encountered amongst them are a 
to this cause 

(3) Structure 

Most of the tumours are of ordinary comtfymg squamous cell type 
ai^ 124) A few of them show predominant ** tubular acanthoma ” or poory 
differentiated anaplastic growth Study of early tumours shows that they arise 
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EPIDERMOID CARCINOMAS OF THE LIPS, MOUTH, PHARYNX 
AND LARYNX 

The epithelial tumours of the oropharyngeal region comprise the following 

(a) PapiUomas of the surface epithelia 

(b) Epidermoid carcinomas of the surface epithelia 

(c) Tumours of the dental shelf tissues 

(d) Tumours of salivary and other glandular tissue 

The surface papillomas are infrequent and show no specially notable features , 
tumours of the derivatives of the dental shelf are described m Chapter 16 and 
salivary glandular tumours in Chapter 17 The present Chapter is concerned 
with the epidermoid carcinomas of the surface epithelia m different situations 
these growths differ somewhat in causation structure and behaviour, yet they 
have much in common and are best considered together 

EPIDERMOID CARCINOMA OF THE LIPS 

For good accounts of incidence causation and pathology, see Lane Claypon 
(1930), Newell (1939) and Martin et al (1941) In analysing the properties of 
cancer of the hp only growths of the muco cutaneous junction should be con- 
sidered basal cell growths of the labial epidermis should be excluded, ^nce, 
as Ne^vdl % paper shows, these differ strikingly from epidermoid caremomas in 
site and sex incidence 

(1) Age, sex and site incidence 

The mean age of patients when they first come under observation vanes in 
different senes from 52 to 65 years with a general average of about 5? Two- 
thirds of the cases are between 50 and 70 years of age The mean age at death 
of fatal cases in 70 The disease is very rare m youth , New and Hertz reponed 
It m a boy of 13 years 

Of Lane Claypon s collected 4 839 cases 93 S per cent were males, a sex 
ratio of 14 to 1 In Pack and Lc Fevre s senes the ratio was 16 to I 

The lower lip is far more frequently affected than the upper, the percentages 
in the senes of Lane Claypon Newell and Martin e/ al being 94, 95 and 93 
respectively The disproportion is much less for females than for males in 
women nearly one quarter of the tumours are in the upper lip but in men only 
3 6 per cent of them (Lane Claypon) This difference points clearly to the 
operation of different causative factors m men and women (Sec Ahlbom s 
(1936) work discussed later ) 

(2) Causative factors 

There is little or no evidence that syphilis alcoholism and dental irritation 
are important causative factors Non syphilitic leucoplakia is present m nearly 
293 
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The percentages of males m Lane Claypon’s, Pack and Lc Fevre’s, and 
Morrow s senes were 90 87 and 84 respccUvcIy 

In nearly two thirds of the cases the tumours arise along the lateral margins 
of the tongue the remainder on the dorsum, under-surface, base and tip m 
that order of frequency 

(2) Causatoe factors 

Alcohol tobacco, dental disease and hot food have often been blamed as 
causative , but, while any or all of these may indued play a part, proof is difficult 



Fro 125 — Diffuse spindie-celled growth at the invading edge of a carcinoma of the tongw 
(V 120) 

to obtain The tongue holds third plate m the hst of sites of oral can er m betel 
chewers The palate and tongue arc the two commonest sites of oral 
m Indians who smoke cigars with the lighted end inside the mouth (Kmi) The 
Plummer Vinson syndrome as a precureor of female oral cancer generally o 
discussed latur 

Syphilitic glossitis 

This Londition usually with Icucoplakij is the most Uearly established single 
causative factor m European males Of course Us frequency in different series 
of cases vanes Fournier s figure of 84 per cent was certainly an over-estima e, 
as his practice was principally amount syphilitic patients , unselected scries have 
shown serological or other evidence of syphilis m percentages ranging from 
to 42 (Lund Morrow) For the relationship between syphilis leucoplakia an 
oral carcinoma see Power Lane-CJaypon and Stewart 
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from fields of predisposed tissue whidi include both epidermis and mucosa , 
and sometimes a tumour dispJa>s clear structural cvid'*ncc of this dual origin 
{SeeTig 12) 

(4) Growth and metastasis 

Manv of the tumours grow slowly and metastasire Ute , following simple 
V shaped excision or effective radiational treatment of early tumours prognosis 



Fio 124~-SpiaouscdhiQcarciTW)tnaofUp (XlOOO) 

IS favourable But m a large proportion of cas^s the growths arc of many months 
duration when advice is first sought and m some of these metastascs are already 
present m the submajullar> or submental lymph glands (Newell) In late stages, 
metastascs are common m lymph glands and blood borne metastasev are not 
unusual Remote metastascs were present m 4 of 14 necropsy cases recorded by 
Martin et al and in 2 of mj 7 necropsy cases (Wilhs 19'^4, Cases 45 and 287) 

EPIDERMOID CARaNOMA OF THE TONGUE 

Good accounts include thosv of Power (1919), Lane Clavpon (1930) and 
Morrow (1937) 

(1) Age, sex and site incidence 

The mean age of patients is about 54 and nearly two thirds of the cases are 
m the sixth and seventh decades The mean age of fatal cases is about 61 years 
The disease js rare m >oung people but has been seen occasionally m children 
and even in the newly born (Frank et al Salccby) New and Hertz reported 
patients of 13 and 22 years 
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Metastatic growths in the neck imy be the first signs of small posterior lingual 
carcinomas This applied to Cases 31, 122, 154 and 283 of my 1934 work, m three 
of which the primary growth remained imdiscoxcrcd during life and was repealed 
onlv by careful necropsy The earliest metastases arc usually in the upper 
deep cerMcal lymph glands along the course of the great \essels , and, if the 
primary tumour is undiscovered, these metastases arc apt to be misdiagnosed 
“ branchial carcmomi ’ Contralateral metastases arc not unusual The cervical 
growths spread from gland to gland of the carotid chain, and eventually form 
large fused masses enveloping the vessels and frcqucntlj occluding or invading the 
jugular vein Few advanced eases of lingual cancer arc without multiple cervical 
metast iscs these were present m 18 of 20 necropsy cases reported in my 1934 
work 

(b) Blood bonii metastases 

These were present m 8 of my 20 necropsies (40 per cent), and Marlin ct al 
recorded the same percentage m 50 necropsies The organs affected are most 
frequently the lungs and hver, but other sites include the myocardium, kidneys, 
adrenals bones spleen muscles and skin (Fig 126) Most cases with remote 
metastases show large cervical metastases with invasion of the jugular vem, 
Fleming however, reported a remarkable ease m which there were numerous 
metastases m many organs but the cervical lymph glands were not affected 

EPIDERMOID CARCINOMA OF THE CHEEK PALATE AND MOUTH FLOOR 
(1) Age, se\ and site incidence 

In Europeans the average age is about 59, and half of the cases occur m the 
fifth and sixth decades (Martin and Pflucgcf) Carcinomas in betel-chewcrs 
and in the Indians who smoke cigars m the reversed position occur at earlier 
average ages , thus 44 per cent of Orr’s cases were m the fifth decade and the 
mean age of Kmi's cases was 42 5 years 

Martin and Pflueger’s senes of 99 eases of cancer of the cheek compnsed 
90 men and 9 women Betel chewer’s cancer also is usually commoner in men 
than m women (Orr) , but the sex disparity is much less marked than m ^ 
cancer m Europeans, and it vanes markedly m different communities 
cancer is particularly common among Fihpmo and Cingalese women, whosuner 
from It as much as or even more than the men (Maxwell Vedder Sputei) 

In Europeans cancer affects the check, mouth floor and palate m that order 
of frequency Betel chewer s cancer is most frequent on the cheek or lower jaw 
opposite the molar and premolar teeth where the quid is carried but other par s 
of the oral cavity are also affected Thus m Orr’s senes the sites were chce 
296 cases lower jaw 196, tongue 96, upper jaw 41, lips 40 cases The distribution 
of oral cancers in an Indnn community who smoked cigars with the lighted en 
m the mouth was palate 52 cases, tongue 50, cheek 26, fauces and pharynx 1 . 
jaw 13 (Kmi) 

(2) Causative factors 

Unequivocal caremogeme factoK like the betel chewing or reversed 
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(3) Structure 

Most of the tumours show cormfywtg squamous cell structure of varying 
degrees of differentiation {see Figs 13 and 126) A few tumours however, show 
marked anaplasia with loss of recognizable epidermoid characters (Figs 18 
and 125) This is more frequent with growths of the base than with growths 
in other parts of the tongue Occasional tumours of the base have the structure 
of ‘ lympho^pithehoma ’ , more frequent m the nasopharvnx (q v ) 



Fio 1 26 —Metastasis of conufying epidermoid carcinoma of the longue m adrenal gland ( x 80 ) 
(4) Growth and metastasis 

Carcinoma of the tongue is a much more malignant tumour than carcinoma 
of the hp growth is often raotdly invasive and earl) metastasis to the upper 
cervical lymph gUnds is frequent 

(fl) Meiasiases m hmph glands 

Many patients already have lymph nodal deposits when they are first seen 
Early deposits ate certainly embolic, for no tumour is demonstrable between 
the growth m the tongue and the glandular deposits and occasional cures have 
been obtained bv local excision of the primarj tumour and of the afiected glands 
The following case exemplifies this result 

Case /—A. woman 69 >ear? of age presealed herself m 1928 with an ulcerated 
carcinoma 1 centimetre in diameter on the left lateral border of the anterior part of the 
longue and a palpably enlarged submaxillary lymph gland Excision of the primary 
tumour along wjih a large part of ihe affected half of the tongue was performed and the 
Ivmph glands on the left side were removed Microscopically both showed comifying 
squamous-cell carcinoma The patient remained well until 1945 when at the age of 86 
she died of broncho-pneumonia 
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IS remarkable m that it predominates m women , 90 per cent of Ahlboin s cases 
and all of the 29 patients seen by Pilcher were women 

While tumours of any structural variety may occur m any part of the pharynx 
or fauces particular variants predominate m particular situations Most carci 
nomas of the tonsils fauces and low er part of the pharynx are squamous-celled, 
while m the nasopharynx the so called lympho epitheliomas and transitional 
cell carcinomas predominate The commonest site of nasopharyngeal growths is 
in the lateral wall close to the Eustachian orifice so that unilateral deafness 
IS a frequent early symptom The pyriform tossae are the commonest sites of 
hypopharyngeal growths Carcinomas of the Eustachian tube and middle ear 
have been described by Stewart and Liebcr, and by Rosenwasser 


(2) Causatne factors 

The incrimination of external agents such as alcohol, tobacco or hot foods 
IS even more uncertain than m tumours of the oral cavity Digby et al suggested 
that the very high incidence of nasopharyngeal carcinoma at a relatively early 
age m Hong Kong Chinese and other orientals might be due to the prolonged 
inhalation of smoke from lamps fires and tobacco m the badly ventilated native 
houses but of course this is uncertain There is no evidence that syphilis is 
important m causation Chronic tonsillitis is thought to predispose to tonsillar 
carcinoma (Cappell) and many of the reported cases of middle ear carcinoma 
have given histones of long-standing infection (Rosenwasser) 

Th$ Plummer Vinson s} ndromc 

As a precursor of carcinoma of the pharynx, and also of the mouth and oeso 
phagus m women this condition has been emphasized particularly by Ahlbom 
This syndrome which is nearly confined to women consists of dysphagia and 
anaemia often accompanied by achlorhydria The dysphagia appears to be due to 
atrophic changes m the oral and pharyngeal mucosa perhaps with accompanying 
reflex muscular spasm Several patients with this syndrome and with multiple 
carcinomas of the oral cavity arrested the attention of Swedish workers, and 
search then showed that the syndrome or simple achlorhydria was present in about 
70 per cent of cases of oropharyngeal or oesophageal cancer in Swedish women 
and that m cases of post cncoid carcinoma the proportion was 90 per cent In 
Sweden oropharyngeal carcinoma occurs with about equal frequency m men 
and women and it is clear that alcohol and syphilis are relatively unimportant 
factors m causation and that the most important single predisposing factor is 
the nutritional disorder which expresses itself as either the Plummer-Vinson 
syndrome or as simple achlorhydria The relative importance of this factor in 
other communities has stiU to be decided 

(3) Structure 

Most pharyngeal and faucial growths arc epidermoid carcinomas of the vvfih' 
known type though many of them are structurally atypical and anaplastic ^ 
1930) In 1921 Regaud and Schmincfce proposed the name ‘ lympho epithc 
lioma to distinguish a group of iughly radio sensitive tumours most frequen 
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cigar smoking of oriental communities are seldom identifiable m European cases 
In their series of cheek cancers Martm and Pflueger found that signs of chronic 
irritation or leucoplakia were frequently present but as with other oral cancers 
the degree of importance to be attached to particular factors such as dental 
irritation syphilis, smoking and the Plummer Vmson syndrome remains un 
certain 

The carcinogenic substance responsible tor betel chewer’s cancer is stiH to 
be identified The quids consist of mixtures of buyo leaves Areca or betel nuts 
slaked lime tobacco and spices The composition of the quid vanes in different 
countries and districts, and this probably accounts for the marked differences 
in the frequencj of betel cancer m different localities Thus, betel chewing is 
a common habit but betel cancer is of low incidence m Formosa Guam and 
the Dutch East Indies , while in Madras Malabar Coast, Travancore, Cejtlon 
and the Philippines betel cancer is a very frequent, in some localities the most 
frequent kind of malignant disease For further discussion jee Khanolkar, 1944 

(3) Structure and metastasis 

The tumours are of cornif>mg epidermoid t>pe, with varjmg degrees of 
differentiation Highly anaplastic growths are rare In their local spread and their 
metastasis these tumours generally resemble lingual cancers but are on the 
average slightly less malignant In Marlin and Pflueger % 99 cases metastases 
developed during the course of the disease in 51, jn all but II of which the 
metastases appeared to be restricted to the submaxillary lymph nodes 

EPIDERMOID CARCINOMA OP THE TONSILS AND PHARYNX 

For useful accounts see Trotter (1911) New (1922), Quick and Cutler (1927) 
Wilhs (1930) New ei al (1932) Ahlbom (1936) Cappeil (1938), and Godtfredsen 
(1944) 

(1) Age sex and site incidence 

As with the oral carcinomas more than half of the pharyngeal carcinomas 
occur m the sixth and seventh decades The age incidence is related to the type of 
growth, those of the lympho epithelioma ’ type occurring earlier than those, 
of squamous cell type In Godtfredsen s senes of over 400 nasophaongcal 
tumours the average age of patients with carcinomas was 51 vears and of those 
With “ sarcoma^ (mainlv lympho epitheliomas, no doubt) 46 years Three 
of Cappeil s 12 lympho-epiihchoma cases were under 30 years old namely 21, 
23 and 25 and he refers also to cases m children aged 8 and 12 The mean age 
at death of 27 cases of squamous cell carcinoma of the pharynx on which I 
performed necropsies was 64 Digby et a! reported 114 cases of nasopharyngeal 
carcinoma m Chinese m Hong Kong these showed a relatively early age incidence 
the peak of the distnbution curve being m the fourth det-adc 

Squamous cell carcinomas of the pharynx and tonsil show a decided prepon 
derance of males my 27 necropsy cases comprised 20 men md 7 women m 
Pack and Lc Fevre s senes the sex ratio for tonsillar carcinomas was 10 to 1 
Lympho epitheliomas show a less unequal sex incidence Post cncoid carcinoma 
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the neck as well as blood borne melastascs^ Godtfredsen recorded distant metaj 
tases m 19 per cent of his entire senes, m 27 5 per cent of his fatal cases, and 
m 18 ol 47 necropsies (38 per cent) 


EPIDERMOID CARCINOMA OF THE LARYNX 

An early but good account of laryngeal cancer was that of Buthn (1883), 
see also Thomson and Colledge (1930) on the clinical aspects, and Kaufmann 
(1929) on the pathological aspects of the disease 

(1) Age, sex and site incidence 

In a consecutive senes of 70 patients with laryngeal carcinoma exarainud by 
Thomson and Colledge, 30 were in the sixth decade The mean age of Pack 
and Lc Fevre’s senes was 57 The mean age of my H necropsy cases was 62 
New and Hertz saw the disease m a boy of 15 All recorded senes show a great 
predominance ot males over females, usually m a ratio of about 10 to 1 The 
Registrar General s 1931 report showed that fatal carcinoma of the larynx, like 
that of the mouth and pharynx, showed a decided class gradient amongst males, 
being highest m the unskilled classes , but, unid c buccal and pharyngeal cancer, 
laryngeal showed no class gradient m women “suggesting that the factors respon 
sible for the excess of cancer of this site amongst unskilled males are directly 
associated with occupation ” 

Intrinsic carcinoma of the larynx arises most commonly in the xocal cords 
less olten in the ventricles or below them Cancers of the epiglottis, arytenoid 
region or aryepiglottic folds are uncommon 

(2) Causatue factors 

0\er-usc of the voice, syphilis tobacco, alcohol, and various occupational 
dusts and fumes (references by Hueper) have all been suggested as possible 
causative factors, but the evidence is inconclusive Jackson believed that 65 per 
cent of laryngeal cancers were preceded by “ vocal abuse ’ , but Thomson acu 
Colledge faded to find pre cancerous conditions m most of their cases The 
great predominance of the disease m males, and the decided class gradient m 
males not shared by females, point stronglv to occupational factors in causation 
and inhaled substances may well be the mam agents 

Relation of papilloma to carcinoma 

Papillary growths of the larynx are of the following kinds (a) Multiply 
papillomas m children (examples by Bland Sutton Kaufmann, and Ferguson an 
Stott) numerous cauliflower-likc grovvths spring from the mucosa, and may h 
the larynx and cause suffocation Bland Sutton mentioned the spontaneov^ 
disappearance of such growths following tmeheotomy Hitz and Oesterlm saw 
chdd m whom multiple bronchial implants developed m the lungs , but mvasn 
carcinoma has not been observed to supervene in this peculiar disease (b) Non 
mvasuc but often recurring multiple or single papillomas in adults , 
repealed recurrences some of these show invasive carcinoma (c) Papiu^^l’ 
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m the nasopharynx, posses'^mg a rather diffuse structure with lymphoid cells 
mtimateh mixed with poorly differentiated carcinomatous tissue Although 
Schmincke and Regaud are usually credited as the first to segregate this group 
of tumours Trotter had clearlv described them clinically in 1911, designating 
them endotheliomas Schmincke s name lympho-cpithelioma has been 
widely adopted the tumours have been divided into Regaud and Schmincke 
types, and there has been much discussion as to the interrelationships of lympho 
epithelioma ’ , Ewing s transitional cell carcinoma ’ and squamous cell carci 
noma of ordinary structure {sec New , fcwmg Quick and Cutler , Harvey et al , 
and Cappeli) To add to the confusion some writers e g Godtfredsen, group the 
Ivmpho epitheliomas as sarcomas 

In m\ opinion the controversy is largely over names the various names 
denote, not distinct entities, but only variants of the entity epidermoid carcinoma 
of the phannr The close admixture of lymphoid cells with certain carcinomas 
arising m the lymphoid areas of the pharvnit and throat does not distinguish 
them sharply from other carcinomas of the region Histologists are still uncertain 
of the precise relationships of epithelium and Ivraphoid tissue in the tonsils and 
thymus— whether the close association of the two tissues means a genetic relationship 
or an inductiv e or attractive effect of one on the other Whatev er the interpretation 
il IS not surprising that an association characteristic of the normal tissue of the 
region should sometimes be perpetuated in its tumours Moreover, lymphoid 
mfiUration is not peculiar to pharyngeal tumours but is a distinctive feature of 
some other kinds of tumours eg seminoma From my own examinations 
of pharyngeal tumours, and from my study of the micro figures m the papers of 
the various authors already cued especially those of Harvey et ol Cappeli and 
Digby etal A am satisfied that the lympho epitheliomas are anaplastic carcinomas, 
that between wellcormfied squamous cell growths and the most sarcoma like 
lympho epitheliomas tumours of every gradation of structure can be found, 
and that a wide range of structure can be found also m some individual tumours 
{see Fig 127) 

(4) Growth and metastasis 

Pharyngeal and tonsillar carcinoma resembles lingual carcinoma m its powers 
of invasion and metastasis Direct extension of the nasopharyngeal tumours 
to the base of the skull often occasions early involvement of one or more of the 
cranial nerves producing a variety of symptoms and syndromes which have 
been fully described by New and by Godtfredsen Dissemination to the upper 
deep cervical lymph glands occurs early and m a high proportion of cases Enlarged 
glands were prcbcnt m 75 per cent and were the first symptom m 32 per cent, of 
Godtfredsen s patients Cervical mciastases were present m 24 of my 27 necropsy 
cases (89 per cent) Many workers have described cases m which large cervical 
growths secondary to small symptomless tumoun of the tonsil or pharynx were 
mistaken for primary lymph gland or branchial tumours (see beloH) 

Distant blood borne metastases, usually consequent on invasion of the jugular 
vein from the enveloping cervical ^owth^ are present m about 40 per cent of 
fatal cases eg m 1 1 of mv 27 necropsies The organs most frequently affected 
arc lungs, liver, kidneys and bones Induding lymph nodal deposits beyond 
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In 7 cases the primary sources of the large cervical growths were not discovered 
during life and in an ei^th case the main symptoms had been caused by cerebral 
metastases ot a small pharyngeal caremoma which was disclosed only by necropsy 
The misdiagnoses of the cervical tumours included ‘ branchiogenic carcinoma ”, 
‘ endothelioma ’ and lymphosarcoma * of cervical lymph glands McWhorter, 
Hudson Graff, Himperl and others have also commented on the frequency of 
carunomalous cervical growths of clinically undetermined source, only careful 
netropsv can reveal the origin of many of these 


CARCINOMAS OF BRANCHIAL CYSTS 

The foregoing facts show that a clinical or biopsy diagnosis of “ branchiogenic 
carcinoma — a diagnosis usually made merely because no primary source has 
been discovered— is valueless Only complete and careful necropsy, to exclude 
pnmary tumours m all possible sites can identify a cervical growth as of branchial 
origin Cases like those of Lilhe et a! ^ Oliver, and many others can be dismissed 
My series of 64 necropsies, referred to above, included 2 cases of possible branchial 
carcinoma m both cases there were large upper deep cervical epidermoid 
carcinomas and thorough post*mortem examination failed to reveal any primary 
growth m the upper alimentary and respiratory passages or elsewhere Even m 
these cases, however the diagnosis is not certain, for the large solid growths had 
obliterated any evidence there may formerly have been of their origin in cysts 
and a salivary origin could not be excluded In the following case the diagnosis of 
carcinoma of a branchial cyst seems very probable, though again not quite certain 

Cflie II —In 1937 a woman of 25 had had an inflamed left upper cervical swelling 
mcised Subsequently the swelling flociualcd in sire but began to enlarge steadily early 
in 1940 In October 1940 the tumour occupying the usual position of a branchial c>st 
was removed This was a well defined apparently encapsulated ovoid mass 5 centimetits 
by 3 5 centimetres consisting of fimi and friable white growth interspersed by cvstic 
spaces the structure suggesting origin of the growth from the cyst walls Microscopically 
the growth was a diffuse epidermoid carcinoma mingled with plentiful lyraphocyt«5 
(Fig 127) Pathological diagnosis carcinoma of a branchial cyst or metastatic carcinoma 
m a lymph gland Careful and repeated examination of the patient failed to discloM any 
pnmary growth m the oral nasal or pharyngeal cavities The patient remained well u'’*' 
April 1941 when recurrent growth appeared m the neck at the site of the former tumour 
This steadily extended and finally invaded the floor of the mouth the left tonsillar 
and the base of the tongue over a wide area The patient died m October 1942 at t 
age of 30 Ntcropsy showed a large mass of growth m the left side of the neck containing 
a sloughing cavity continuous with extensive ragged ulceration of the floor of the moo 
and tonsillar region Some discrete deposits of growth were present in lymph glaaos i 
both sides of the neck There were no growths m any other organs * 


The youth and history of this patient, the situation and structure of the initial 
cervical growth and the prolonged absence of any sign ot a primary growth in 
the oropharyngeal passages, although this was carefully searched for, all support the 
diagnosis of carcinoma in a branchial c^t There seemed little doubt that 
the recurrent growth ulcerated only secondarily into the mouth and tonsil region 
but the possibility that a small undiscovered primary growth in this region may 
thereby have been submerged cannot be excluded 
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carcinomas clearly mvasivc and mahgnant ab mtio In my opinion, no sharp 
distinction can be made between (6) and (c) , papillary growths of the larynx 
bke those of most other sites show a wide range of behaviour and there is no 
clear Ime of demarcation between the bemgn and the malignant I have seen 
several cases m which repeated removal of histologically ‘ benign papillomatous 
growths has eventuallv been followed by caremotna and I believe that all papillary 
growths in the larynx should be looked upon as potentially cancerous 

(3) Structure 

Almost all larvngeat carcinomas are of the ordinary cornifying epidermoid 
type adenocari,moma!> are very rare Many of the tumours show papillary 
patterns especially in their earl> stages Ljrapho epithelioma does not occur*/ 
m the larynx 

(4) Gravith and Tn^tatAasvs 

Laryngeal carcinoma usually grows slowly and metastasizes late The disease 
may run a very prolonged course, oJ S or 10 years or longer The growth, com 
mencmg usually on one cord, first spreads horizontally in the cord and often 
extends across the antenor commissure to the opposite cord Later it mav spread 
m a vertical direction to the base of the epiglottis or to the subglottic area The 
laryngeal cartilages act as barriers to the tumour and invasion of the walls of 
the organ \s usually slow The eatUesl part to be penetrated is often the anterior 
part of the crico thyroid membrane 

As long as the tumour remains confined to the interior of the larynx, metastasis 
seldom occurs but once it has traversed the wall to reach the pen laryngeal 
tissues metastases often appear promptW m the neighbouring deep cervical lymph 
glands The disease often proves fatal however before metastases have developed, 
deposits w ere present m lymph glands m only 4 of mj 11 necropsy cases Remote 
metastases arc rare but have been recorded m liver, lungs and other organs 


GENERAL SUMMARY OF THE METACTASIS OF EPIDERMOID 
CARCINOMATA OF THE HEAD AND NECK 

In 1930 1934 and 1941 I recorded studies of the necropsy findings m 64 
consecutive cases of epidermoid carcinoma of the facio cervical region The 
primary sites were skvn in 6 cases. Up 7 longue 20, tonsil S palate 2, pharynx 17, 
larynx 3 maxillary antrum 1 alveolub 1 and m 2 cases probably branchial cysts 
Metastases were present in the cervical lymph glands m 51 cases (80 percent) 
Invasion of the mam cervical veins, usutdlv the internal jugular vem was found 
m 30 cases (46 per cent) Remote visceral metastases were found in 25 cases 
(39 per cent) in all but one of these tumour invasion of ceaical veins was 
present while m only 6 of the 30 cases with invaded veins were remote metastases 
absent These facts clearly show the blood borne origin of these metastases The 
organs affected were lungs in 19 cases liver 14 kidncysB bones 5, myocardium 4 
adrenals 4 thyroid 3 spleen 2 pancreas 2 voluntary muscles 2 and stomach, 
intestine brain bladder and gall bladder each m one case 
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growth, if this has extended widely, conclusive proof of its branchial origin may 
still be unobtainable even at necropsy 


EPIDERMOID CARCINOMAS OF THE OROPHARYNGEAL REGION IN 
ANIMALS 

Feldman gives references to scattered records of oral, pharyngeal or laryngeal 
carcinoma in the horse dog cat, uolf, bear and fowl The most frequent of 
these were carcinomas of the gums m horses, and of the tonsil or pharynx in 
dogs Of 67 carcinomas of dogs studied by Rudduck and me, 12 were epidermoid 
carcinomas of the oral cavity arising in the gums m 2 cases and m the tonsils 
m 10 cases we reported two of the tonsillar tumours m 1938 Withers also 
has described carcinoma of the tonsil m the dog Like its human counterpart, 
this tumour is prone to produce large metastatic growths m the cervical lymph 
glands while the primary tumour remains smiJl Sterner et al reviewed the 
tew recorded cases of carcinoma of the tongue m animals, and added two examples 
of this disease in monkeys 
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1 have yet to see a completelj acceptable case of branchiogemc carcinoma, 
or indeed a complete!) acceptable report of such a case While it is very probable 



Fio Vn—Cate If Caremoma of lymphixpithelial type probably ansms; in a branchial cyst 
NotcdiffiKestruclure patchymcompleieconHficaiKmantJadmixiurcoflymphocyics (x 120) 

that this tumour does occasionally occur ii is certain that the great majority of 
tumours so designated arc metastascs from undetected primary grov.ihs elsewhere 
Furthermore as Case II just described shows even m a case of eenume branchial 
o 



CHAPTER 16 


TUMOURS DERIVED FRO^^ THE EPITHEEIUM OF THE DENTAL 
LAMINA 

THE DEVELOPMENT OF THE DENTAL LAMINA AND TOOTH GERMS 

A KNOWLEDGE of the development and fate of different parK of the dental 
lamina is essential to an understanding of the origin of the epithelial tumours and 
lumour-hke malformations of thejatvs 

A tooth IS a compound structure derived from two distinct embrjonic (issues 
The enamel cap of the tooth is nn epithelial derivative of the dental Jamma, v'hicli 
grows from the lining of the embryonic buccal cavity into the substance of the 
jaw All other parts ot the tooth — dentine, cementum and pulp—are derived 



Fjo 128 — Vertical scclton through a loolh genii of a 15 weeks foetus showing oral mucosa (0) 
dental lamina (D) and cnamtl organ (E) with stellate retjculum (x tfO } 

from the embr>onic mesenchyme The wtgrowth of the dental lamina 
menccs m the fifth week , as it extends into the mesenchyme of the jaw, it deve p 
tlvo successive senes of bud like thickenings the first rudiments of the^dcci u 
and permanent teeth Each epithelial tooth germ or ‘ enamel organ ’ ^ 
grows deeper into the jaw and its attachment to the dental lamma ^ 
constricted At the same time its deep surface becomes indented by a ^ ^ 
mass of mesenchyme so that the enamel organ is now bell shaped, fornn S 
thick cpitht-Iial cap over the papilla (Fig 128) This cap consists of three 
(i) the internal enamel epithelium — a layer of tall columnar ctlls or anttw 
308 
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are visible in the dentine of a growing tooth, an increasingly wide calcified zone 
and a narrow uncalcified zone adjacent to the layer of odontoblasts As the 
dentine increases in thickness, the odontoblasts recede, and finally attain their 
permanent position around the penphery of the connective tissue pulp A thin 
layer of bony tissue or cementum later develops on the outer surface of the root 
dentine , at the neck of the tooth there is a junction of cementum and enamel 
These relationships are of interest m interpreting the structure of the odontomes 
Study of these growths confirms the impression, gained from embryological 
research, that the formation of odontoblasts and dentine is dependent on the 
presence of enamel-organ epithelium {see Mummery , and Huxley and De Beer) 

In Chapter 1 it was pointed out that, m tissues the histo differentiation of uhich 
IS not completed before birth, tumour-like malformations may result from post 
natal disturbances of growth This is particularly relevant for the tooth formative 
tissues, adulthood of which is not attained until eruption of the permanent teeth 
is complete The epithelial residues of the enamel organ and of the dental laminay 
are plentiful around unerupted teeth, and may help to determine the direction 
of eruption (Mummery) , inflammatory or nutritional disturbances may readily 
be conceived to induce proliferative changes or cyst formation m these residues 
during childhood or adolescence So also m the young growing tooth m which 
active formation is still m progress, local infective or other disturbances may 
well evoke overgrowth or dislocation of enamel, dentine or cementum These 
theoretical deductions are supported by study of the structure of odontomes, 
cysts and ‘ adamantinomas ”, and especially by the fact that most of these abnor 
mahties appear early in life 

CLASSIFICATION AND ORIGIN OF DENTAL EPITHELIAL TUMOURS 

As in so many other special fields of pathology, there has been needless 
elaboration of the classification and naming of the malformations, cysts and 
tumours connected with the tooth formative tissues In my opinion, the only 
essential subdivisions of all of these lesions are the following 

(fl) ‘ Adamantinoma ” or ameloblastoma ’ is a true neoplasm derived 
from the epithelial residues of the enamel organ * , the developing 
tissues of which the tumour structurallv resembles The old name 
‘ epithelial odontome ” is fortunately almost obsolete this tumour 
IS unrelated to the odontomes proper The current names, ‘ adaman 
tinoma ” and ‘‘ ameloblastoma are also misnomers, for the tumours 
do not arise from ameloblasts and do not form enamel (see bem'’) 

(6) Intra alveolar epidermoid carcinoma is carcinoma of the ordinary 
squamous cell type, unconnected with the epithelium of the gums 
and arising m the substance of the jaw Its origin must be from t e 
paradental epithelial residues , and m view of its structure and i^^ 
distinction from adamantinoma, we may suspect its source to 
squamous-cell residues of the dental lamina rather than the resi u ^ 
of the toot|i-genns 

(c) Odontomes are benign tumour like malformations in which varyir^ 
mixtures of tooth tissues proper — enamel, dentine and cementum 
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m contact with the papilla (u) the external enamel epithelium a superficial layer 
of small cuboidal cells on the convex aspect of the enamel organ and (lu) an 
intervening 2 one of shrunken epithelial cells connected only by long processes 
and elsewhere separated by clear intercellular fluid, forming the stellate reticulum 
or enamel pulp Only the first of these zones the layer of ameloblasts, will produce ^ 




Fia 129 (<7) and (W—Homonial sections through jaw of a 6-month$ foetus (ol ataplancjust 
beneath the gum to shov^ epithelial remains of the dental lamma including cornificd pearls 
(fe) at a plane throu^ the summu of a tooth to show, the great amount of non-enamel 
formative tpuheliAl reticulum (F) around the tooth ( >^ 40 ) 

the enamel of the deseloped tooth the temamder of the enamel organ at this 
stage by fat its bulkiest part will not fonn enamel but will putbist as the para 
dental epithelial residues or sheath of Hertwig in the periodontal membrane"^ 
around the fully formed tooth Epithelial residues of the dental lamma itself 
also persist m the connective tissues around the summits of the developing teeth 
partly m the form of rounded cormfied islands or epithelial pearls (Fig 129) 
these are visible in infants as nodules under the gums the so called ‘ glands 
of Serres It is from these various epithelial residues that epithelial tumours and 
cysts uithm the laws arise 

The dentine of the developing tooth is produced by a layer of specialized 
mesenchymal cells the odontoblasts which arise nt the periphery of the dental 
papilla adjacent to the ameloblasts The dentine appears between the ameloblasts 
and the odontoblasts as a layer which gradually thickens Two distinct zones 
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are vjsible m the dentine of a growing tooth, an increasingly wide calcified zone 
and a narrow uncalcified zone adjacent to the layer of odontoblasts As the 
dentine increases in thicXness, the odontoblasts recede, and finally attain their 
permanent position around the periphery of the connective tissue pulp A thin 
layer of bony tissue or cementum later develops on the outer surface of the root 
dentine , at the neck of the tooth there is a junction of cementum and enamel 
These relationships are of interest in interpreting the structure of the odontomes 
Study of these growths confirms the impression, gained from embryologiul 
research, that the formation of odontoblasts and dentine is dependent on the 
presence of enamel organ epithelium {see Mummery , and Huxley and De Beer) 

In Chapter 1 it was pointed out that, m tissues the histo differentiation ofwhtch 
IS not completed before birth, tumour-Iike malformations may result from post 
natal disturbances of growth This is particularly relevant for the tooth formative 
tissues, adulthood of which is not attained until eruption of the permanent teeth 
IS complete The epithelial residues of the enamel organ and of the dental lammay 
are plentiful around unerupted teeth, and may help to determine the direction 
of eruption (Mummerj) , inflammatory or nutritional disturbances may readily 
be conceived to induce proliferative changes or cyst formation m these residues 
during childhood or adolescence So also, m the young growing tooth m which 
active formation is still in progress, local infective or other disturbances may 
well evoke overgrowth or dislocation of enamel, dentine or cementum These 
theoretical deductions are supported by study of the structure of odontomes, 
cysts and ‘ adamantmomas and especially by the fact that most of these abnor 
malities appear early m life 

CLASSIFICATION AND ORIGIN OF DENTAL EPITHELIAL TUMOURS 

As in so many other special fields of pathology, there has been needless 
elaboration of the classification and naming of the malformations, cysts and 
tumours connected with the tooth-formative tissues In my opinion, the only 
essential subdivisions of all of these lesions are the following 

(c) ‘ Adamantinoma ’ or “ ameloblastoma ” is a true neoplasm derived 
from the epithelial residues of the ** enamel organ ’ > the developing 
tissues of which the tumour structurally resembles The old name 
‘ epithelial odontome * is fortunately almost obsolete , thjs tumour 
IS unrelated to the odontomes proper The current names “adaman 
tinoma ’ and ‘ ameloblastoma ”, are also misnomers, for the tumour 
do not arise from ameloblasts and do not form enamel {see hem\) 

(h) Intra aheolar epidermoid taremoma is carcinoma of the ordinary 
squamous cell type, unconnected with the epithelium of the 
and arising in the substance of the jaw Its origin must he froni 
paradental epithelial residues , and in view of its structure an i 
distinction from adamantinoma we may suspect its source to 
squamous cell residues of the dental lamina rather than the resi u 
of the tooth germs 

(c) Odontomes are benign tumour-hke malformations in which 'varyinS 
mixtures of tooth tissues proper — enamel dentine and cementum 



ADAMA>mNOMA 


311 


are present These tissues are usually disorderly m arrangement and 
do not form properly developed teeth, though teeth may be associated 
with or incorporated in them 

(d) Epithelium lined c}sts m the jaws are formed in several different ways 
and of course are not true tumours Some of them represent disturb ^ 
anccs of eruption or other developmental malformations and such 
cysts are often demonstrably connected with malformed or raalerupted 
teeth or they may contain supernumerary teeth or denticles Others, 
like the simple dental cysts attached to the roots of dead or diseased « 
teeth arc related to root granuloma in which plentiful epithelial 
tissue IS often present associated with the inflamed granulation tissue 
This epithelium is derived from the paradental residues around the 
root*; and epithelium lined root-cysts clearly arise from it The 
so called radicular odontomes — abnormal masses of dentine and 
cementum attached to the roots of teeth — are related to the root 
cysts and granulomas As Bland Sutton said Many radicular 
odontomes are probably due to inflammatory changes affecting the 
roots of incompletely developed teeth Cysts and root granulomas 
will not be considered further here 

ADAMANTINOMA OR AMELOBLASTOMA 

The tumours of the jaws designated by these names arc lowly maiignant slowly 
growing epithelial tumours of rather characteristic microscopical structure which 
closely resembles that of the developing enamel organ but which do not form 
enamel Good accounts include those of Simmons (1928) Robinson (1937) 
Ringertr (1938) and Thoma and Goldman (1946) , and the following personally 
studied cases are lilustrattve of the group 

Case I — man aged 43 compiatned of steady enlargement of the right half of the 
mandible for 2 years commencing near the first molar teeth Examination showed great 
enlargement and expansion of Ihe bone by a tumour 8 centimetres m diameter extending 
from neat the angle to within 2 centimetres of the symphysis externally forming a smooth 
rounded swelling internally a lobulated mass with impending ulceration of the mucous 
membrane Excision of the right half of the mandible along with the involved mucous 
membrane was perforrred with good recovery Examination of the tumour venfied its 
extent and showed firm whitish tumour tissuecontainmg many small cysts Microscopically 
this showed masses of epithelial growth partly rcswnblmg basal-cell carcinoma of the skin 
partly resembling enanteJ organ epithelium and both solid and cystic (Figs 130 and 13!) 

Case /f —Early in 1929 a woman aged 22 complained of swelling of the [eft side of 
the mandible for the previous 18 months following tooth extractions Operation 
disclosed a polycystic dental cyst which was oiretted out The swelling reappeared 
dwnng 1930 and increased until June 1931 when operation disclosed polycystic growth 
which was curetted out and radium inserted Microscopical examination showed cystic 
adamantinoma Deep X ray therapy was applied during the next 3 years but ihe tumour 
slowly recurred In August J935 conservative operative removal of the affected area 
of bone was performed and mtcroscopicaf examination again showed cystic adamantinoma 
Further slow recurrence took place and was again treated by local removal this time with 
success the patient remained frt” of the disease in 1943 

Case in — In J932 a woman aged 29 notiocd a swelling diagnosed dental cyst 
near the left angle of the mandible This vras removed surgically m 1934 At the end of 
1938 a recurrent mass of growth was mnoved microscopical examination showed 
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cystic adamantinoma The tumour rapidly recurred, and m March 1940 it presented as 
a large lobulatcd mass projecting into the mouth and extending up into the temporal 
fossa and down into the neck About 60 grammes of tumour tissue sscre removed by 
curettage, this again showed cystic admiantmoma (Fig 132) The patient died m 1941 
from extensive recurrence and supervening infection 



Fio 130 (a) and (6 ) — Case I Adamantinoma (o) shows solid tumour clumps 

of basal cell growths of the skin and containing small squamous cell foci and W 
cystic change in stellate reticulum (x 50) 


•C Case IV — A man aged 49 complained of slight swelling of the nut a 

\nght side of the mandible for 18 months past previous to which he had 
Kpose tooth the socket of which then failed to heal Operation disclosed a f.a(,on 
c^st full of granulation tissue which was curetted out Microscopical exami 
shft wed cystic adamantinoma Radium treatment was instituted 
Ca je V — ^Necropsy on a man aged 67 who had complained of 
mandK ble for 2 years showed an extensive solid growth replacing the left half oi * .j 
and uh crating into the floor of the mouth but without metastases Micro 
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are present These tissues are usuaUy disorderly m arrangement and 
do not form properly developed teeth, though teeth may be associated 
with or incorporated in them 

(d) Eptthehum lined cysts m the jaws are formed m several different ways 
and of course are not true tumours Some of them represent disturb ^ 
ances of eruption or other developmental malformations and such* 
cysts are often demonstrably connected with malformed or raaleruptcd 
teeth or they may contain supernumerary teeth or denticles Others, 
like the simple dental cysts attached to the roots of dead or diseased « 
teeth are related to root granulomas, m which plentiful epithelial 
tissue IS often present associated with the inflamed granulation tissue 
This epithelium is derived from the paradental residues around the 
roots, and epilhehum lined root cysts clearly arise from it The 
so called radicular odontoraes — abnormal masses of dentine and 
cementura attached to the roots of teeth — are related to the root 
cysts and granulomas As Bland Sutton said Many radicular 
odontomes arc probably due to inflammatory changes affecting the 
roots of incompletely developed teeth Cysts and root granulomas 
will not be considered further here 

ADAMANTINOMA OR AMELOBLASTOMA 

The tumours of the jaws designated by these names are lowly malignant slowly 
growing epithelial tumours of rather characteristic microscopical structure which 
closely resembles that of the developing enamel organ but which do not form 
enamel Good accounts include those of Simmons (1928) Robinson (1937) 
Ringertz (1938) and Thoma and Goldman (1946) and the follovvmg personally 
studied cases are illustrative of the group 

Case /—A man aged 43 complained of steady enlargement of the nght half of the 
mandible for 2 years commencing near the first moUr teeth Examination showed great 
enlargement and expansion of the bone by a tumour 8 centimetres in diameter extending 
from near the angle to within 2 centimetres of the symphysis externally forming a smooth 
rounded swelling mtemaUy a lobulated mass with impending ulceration of the mucous 
membrane Excision of the ri^x half of the mandible along with the mvolvwl mucous 
membrane was performed with good recovery Examination of the tumour verified its 
extent andshow^ firm whitish tumour tissueconlaincng many smallcysts Microscopically 
this showed masses of epithelial growth partly resembling basal-cell carcinoma of the skin 
partly resembling enamel organ epithelium and both solid and cystic (Figs J30 and 131) 
Case ll — Early in 1929 a woman aged 22 complained of swelling of the left side of 
the mandible for the previous 18 months following tooth extractions Operation 
disclosed a polycystic dental cyst whidi was curetted out The swelling reappeared 
during 1930 and increased until June 1931 when operation disclosed polycystic growth 
which was curetted out and radium inserted Microscopical examination showed cystic 
adamantinoma Deep X ray therapy was applied during the next 3 years but the tumour 
slowly recurred In August 1935 conservative operative removal of the affected area 
of bone was performed and microscopical cxarnmation again showed cystic adamantinoma 
Further stow recurrence took place and was again treated by local removal this time with 
success the patient remained fre?* of the diseas" in 1943 
Case ///—In 1932 a woman aged 29 noticed a swelling diagnosed dental cyst 
near the left angle of the mandible This was removed surgically m 1934 Attheendof 
1938 a recurrent mass of growth was removed microscopical exammanon showed 
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(2) Structure 

Typically adamantinomatous ** epithelium, depicted m Figs 130 132, 
consists of uell defined clumps with rounded or angulated contours, the marginal 
cells of which are of tall columnar form with their nuclei away from their bases, 
and the central cells of which form an open meshwork with many intercellular 
spaces closely resembling the stellate reticulum of the developing enamel organ 
Accumulation of fluid in the intercellular spaces m the epithelium frequently 
produces small or large cysts, which give a honeycombed or pseudo glandular 
appearance 



Fig 132 — Case III Typical though elongated adamantinoma clumps showing the mtcroal 
(i e non basal) position of the nuclei of the marginal cells (X 80 ) 

Other parts of the tumours may show little or no stellate reticulum, and the 
structure may closely resemble that of basal cell carcinoma of the skin, especially 
of the cystic type (Fig 130A) Epidermoid characters also may be presen, 
including spinous cells small comified foci, or w ell formed squamous cell pearls 
If epidermoid structure is prominent, distinction from epidermoid carcinoma 
of the jaw is scarcely possible {see Case V) All structural variants may be 
in one tumour Mitotic figures m the tumour cells are few Old areas of growth/ 
often show gross cystic changes haemorrhage or patchy calcification Unerupte 
teeth or fragments of bone are sometimes found incorporated in the tumours 

(3) Growth and metastasis 

Though usually of slow growth the tumours distend invade and destroy 
the surrounding bone , and, unless wide excision is carried out, post operativ 
recurrence is frequent Attempts to distinguish benign ’ and ‘ malignant 
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c^ammatioti shovved carcinoma partly of coraifymg squamous type but with areas 
showmg stellate reticular structure m the epithelium The tumour was provisionally 
called adamanUnoma but rt could equally v#eU have been called epidermoid caicmonu 
with adamantinoma like structure 

Case VI {Case XI of Chapter 18) —A woman aged 46 with enlarging tumour of left 
maxillary antrum for 4 years 

(1) Age, sex, race and site inadcncc 

In a review of 379 recorded cases, Robinson found that the average age when 
the tumours were first noticed was 30 years and that 70 per cent of them appeared 
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Fio 131 — Case I Typical adamantinoma clumps (x 100) 

between the ages of 10 and 35 years They may appear in childhood or infancy ) 
Euler saw one m a child aged 13 months and referred to another proven ca$c 
at 6 months They rarely appear over the age of 50 years Many of them are 
of slow growth and long duration even as long as 40 or 50 years but more 
rapidly growing tumours (like my Case I) are not unusual Untreated tumours 
may attain huge sues, even as much as I 500 grammes 

The sexes are about equally affected 54 per cent of the cases reviewed by 
Robinson were females The disease occurs m Negroes Chinese and Indians 
Adamantinomas occur more frequently m the lower than in the upper jaw — in 
84 per cent of the cases reviewed by Robinson and in the same percentage of 
Gcschickter s cases niis dificrcncc may however be partly fictitious since 
some dt least of the maxillary adamantinomas escape recognition as such and are 
classed as adenoid or basal-ccHcd growths of the antrum or nasal cavity 
(see Chapter 18) 
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supported by the following very early case of subgingj\al epidermoid carcinoma 

Case VU~K woman ated 60 had recenlly noticed a small firm well defined nodule 
on her lower molar gum margin beneath her dental plate This measured about 
4 millimetres m diameter and was clothed by intact healthy mucosa Microscopical 
examination after excision (Figs 133 and 134) showed it to be a circumscribed epidennoid 
carcinoma with plentiful comifitation and some small cysts m the epithelial masses 



Figs 133 and 134 — Case yji Early sqtiamous>ceI! growth of subgingival epithelial residues 
E s= epithelium of gum ( x 15 and 120) 
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adamantinomas are fuule , they are all malignant in that they are locally invasive 
and prone to recur Metastasis to the cervical lymph glands or lungs is infrequent^ 
but has occurred m a few cases e g m those of Ewmg, Simmons (Cases 2 and 7) 
and Vorzimcr and Perla Vorzimcr and Perla s case showed unique mtrabronchial 
metastasis evidently due to inhalation of tumour fragments from the advanced 
maxillary adamantinoma which had mvaded the nasal cavity and pharynx 

(4) Comment on histogenesis 

The frequently unmistakable resemblance of adamantinoma to enamel organ 
epithelium points to this tissue as the origin of the growth The failure of the 
tumour to form enamel though perplexing to those who accept the names 
adamantinoma and ameloblastoma at their face value, accords with the 
developmental history of the tooth germ epithelium The only part of this 
destined to form enamel is the internal enamel epithelium or layer of amcloblasts 
external epithelium and stellate reticulum form no enamel either m nonnal 
'development or m tumours To call these tumours by either of the prevalent 
names is therefore erroneous it would be belter to call them carcinomas of the 
tooth germ residues 

It IS relevant to mention here the so called adamantinomas of extra oral 
sites the pituitary region and the tibia The dental lamina arises as an outgrowth 
of the embryonic oral ectoderm and leaves epithelial residues around its special 
derivatives the teeth so also Rathkc s pouch arises as an outgrowth of the 
same oral ectoderm and leaves epithelial residues around us special derivatives 
the epithelial parts of the pituitary gland It is then not diflicult to understand 
why these two groups of mdificrent epithelial residues should give origin to tumours 
of similar structure and with a similar incidence at relatively early ages^ Further, 
the adamantinomas of the pituitary region clearly have no histogcnctic 
relationship to any enamel forming cpithchu/h— a further reason for recognizing 
this name as a misnomer The so called adamantinomas of the tibia (Chapter 
14) are bone invading epidermal carcinomas parts of which sometimes show 
some structural rescmblaiice to the oral and pituitary adamantinomas but 
of course occasional resemblance is not identity Even ordinary squamous cell 
carcinoma of the skm occasionally resembles adamantinoma (Fig 93) 

INTRA ALVEOLAR EPIDERMOID CARCINOMA 

Rarely a squamous cell carcinoma of ordinary structure and behaviour arises 
m the substance of the jaw >videly invades and destroys the bone and may ulcerate 
secondarily into the mouth I have performed necropsies on two such cases, one m 
a woman aged 63 years and the other m a woman aged 75 both with metastases 
m the cervical lymph glands Case V above might also be placed m this group 
The number of recorded tumours of this kind is too few for analysis of their 
properties but most of them have appeared m elderly people and have shown 
a degree of malignancy tike that of oral epidermoid carcinoma m general In 
spite of tumours of borderline structure, like Case V the group on (he whole is 
distinct from the adamantinomas suggesting a different origin doubtless 
the squamous celled residues of the dental lamina (Fig 129) This origin is 
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fully formed dentine and enamel related to each other as in normal tooth develop- 
ment but with disordered arrangement, including, as in Pritchard’s specimen, 
reversed position of dentine and enamel 

Horbst s case, a girl of 9 years, provided a good example of the rare soft 
odontomes, containing young tooth germs with embryonic connective tissue 
clothed by epithelium, but without fully formed dentine or enamel Such 
odontomes with immature tissues have sometimes been called “ adamantinomas ” , 
but as Euler insisted, the two can and should be distinguished 

Mummery and Pitts reported a unique odontomc removed from the incisor 
region of an infant , in addition to dental tissues, this growth contained melanotic 
epithelial tissue Its benign character was attested both by its encapsulation 
and the fact that there was no recurrence 4 years after its removal Although 
v'descnbed as an “ epithelial odontome ” and included by Robinson m his review 
of ameloblastomas, this tumour must be classed with the odontomes proper 


TUMOURS OF DENTAL TISSUES IK ANIMALS 

In most cases, dental “ tumours ” m animals arc not true neoplasms but 
cystic malformations or odontomes These have been seen in great number and 
variety m most species of domesticated animals and in manv wild species also , 
Colyer has fully described and depicted many examples Bullock and Curtis 
observed odontomes m rats, and ZcgarcHi m mice 

Adamantinomas comparable with the human tumours have rarely been 
reported from animals Zegarclli described as “ adamantoblastoma ” 103 solid 
or cystic growths m the jawa of mice, some of which appear clearly to have been 
true tumours mainly of squamous cell type, while others were non neoplastic 
odontomes Nieberle and Cohrs stated that adamantinomas occur m the ov 
and cat, and Ratchfie that he had seen one example in a rat , but no details 
are given The tumour described by Orr as “ adamantinoma ’ in a rabbit was a 
squamous cell growth associated with cysts lined by ordinary squamous strati c 
epithelium 
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The tumour diagnosed fay Orr (1936) as adamantinoma ” m a rabbit \\as a 
cystic squamous cell growth 


ODONTOMES 

It IS questionable whether the odontomes are neoplasms Many of them 
^ate known to have been present since infancy ot childhood, and to have enlarged 
only pan passu with the growth of the rest of the dental tissues or as the result 
of secondary infection and inflammation In these respects they behave rather 
like malformations than like true tumours I propose therefore to desote little 
space to them but to refer the reader to the naked eye descriptions of BUnd- 
Sutton (svho gave earlier references), and to the detailed histological studies of 
Rywkind Pritchard Euler, Horbst, and Thoma and Goldman These show 
clearly the disorderly arrangement of the tissues m odontomes the presence of 
tissues at all stages of formation the dependence ot dentine formation on the 
/presence of epithelium and the frequent reversal of position of these two tissues, 
enamel and enamel organ epithelium often being found centrally situated withm 
masses of dentine 

The following is an example of an old fully mature quiescent odontome 

Cose i-JII—A man aged 47 yean had had a swelling of bis maxilla for many years 
this had remained unchanged until an adjacent tooth had been cxtracied since when the 
mass had been tender and a small discharging smus had persisted At operation a well 
defined irregularly rounded mass 2 centimetres in diameter situated m the right maxilla 
m the lateral mcisor and canine region was removed Serial sections after decalcification 
showed U to be a conglotnecitton of denticles or tooth masses consisting mainly of 

dentine clothed here and there by a layer of enamel of very irregular distribution and 
thickness lying between the better formed denticles there were also smaller irregular 
pieces of dentine many of which showed vacuolation and spherical cakihed bodies 
The soft tissue intervening between the tooth tissues was largely inflamed granulation 
tissue m which however there were scattered groups of epithelial cells 

Pritchard summarized his well illustrated account of an odontome m a boy 
of 7 vears as follows This tumour started at a very early age m the backward 
growth of the tooth band distal to the first molar, m that part of it destined for 
the formation of the second and third molar teeth It consisted at first of 
branching columns of columnar epithelium which burrowed m the embryonic 
connective tissue m the interior of the mandible As it grew it determined the 
formation of dentine which subsequently calcified m contact with it enamel 
calcifying approximately simultaneously As the dentine formed neighbouring 
masses coalesced or tended to do so, to surround or enfold columns of enamel 
The connective tissue more remote from the growing epithelium tended to reach 
maturity and form fibrous tissue which m the end would have become the fibrous 
capsule of the mass At or after this stage cementum deposition would have become 
possible As m the case of a tooth when the enamel organ and Hertwig s sheath 
have completed their primacy function of shaping the tooth, and m the former 
instance also of forming enamel, epithelial growth stops so m the case of such 
an odontome w ould growth cease at the end of formation and calcification ’ 

Rywkind ^ excellent study of an odontome m a girl of 8 years showed all 
stages m the formation of denial tissues from early tooth germ tissue up to 
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EPITHELIAL TUMOURS OF THE SALIVARY GLANDS 

Many of the earlier writers on salivary tumours sharply distinguished the 
rare adenomas and carcinomas from the much larger group of so called “ mixed ” 
tumours This distinction, we may now recognize, was an artificial one , for, 
as will be shown the mixed tumours ” are adenomas and lowly malignant 
adenocarcinomas, with a wide range of structure and behaviour, and they merge 
insensibly with the simple adenomas on the one hand and with the frankly 
malignant anaplastic carcinomas on the other Hence, while it is comement for 
descriptive purposes to continue to use these names it is essential to understand 
that they denote, not distinct classes of tumours but merely variants of a single 
histogenetic group With this clearly in mind and adding the distinctive group 
of rare adeno-lymphomas we shall discuss the salivary epithelial tumours under 
the following main heads 

{a) Simple adenomas 

(6) Pleomorphic adenomas and adenocarcinomas (so called ‘ mixed 
tumours) 

(c) Anaplastic carcinomas 

(d) Adeno lymphomas 

SIMPLE SALIVARY ADENOMAS 

A few salivary tumours are so uniform m structure and composed of epithelial 
tissue so unmistakably like that of the salivary glands, that their simple epithelial 
character has always been admitted, and accordingly they have been separated 
from the supposedly ‘ mixed ” tumours under the quite correct caption o 
“ adenomas ’ 

However, the view already expressed that this separation is artificial, res s 
on the following grounds (a) Areas of sunple adenomatous tissue resembling 
that of the simple adenomas are to be found in the ‘ mixed ” tumours U 
Otherwise typical salivary adenomas may show in minor degree some oi 
structural characters of the ‘ mixed ” tumours thus Ewing said ‘ 
have described transitions to myxo chondro carcinoma ’ , Fry concluded 
on structural grounds no sharp line can be dravm between adenomas an 

mixed tumours, and Harvey e/ o/ m their Fig 16 depicted a densely encapsu 

lated tumour of pure adenomatous type with a mucoid stroma (c) 1 
supposedly mixed ” tumours are, as will be shown not mixed but are 
epithelial growths arising from salivary glandular tissue then clearly there c 
be no sharp distinction between these and the simple adenomas for they 
identical origin The adenomas are then only a variant of the whole ^oP’ 
namely the most slowly growing and innocuous variety with a uniformly i 
entiated structure . 

Typical examples of adenomas were described by Schutz Stemhardt, an 
Skorpil , and Eggers classified 2 of his 7 palatal tumours as adenomas be 
320 
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of cells already in an advanced state of differentiation ” Ewing ( 1940 ), while 
appearing at first to support the epithelial salivary origin of the tumours, thea 
supposed that, ‘ No sinj^e source of the mixed tumors meets all the require 
ments that some of the tumours “ probably arise from misplaced, and occa 
sjonally, embryonal portions of gland tissue ' , and that “ branchial remnants 
may possibly be connected with this group ” So also, Kaufmann (1929) after 
expressing adherence to ” the epithelial theory ”, qualified this by adding ‘ that 
an endothelial derivation is possible exceptionally Ahlbom m his monograph 
(1935) gives much useful information about salivary tumours, but vacillates over 
their histogenesis and speaks of ” chondroma ”, ” fibre myxo epithelioma ’ etu 

Thus m the works of recent and authoritative writers, we find \iews expressed 
which show that none of the old notions is quite extinct — Cohnheim’s embrjonic 
cell rests, branchial enclavement, endothelial origin, arc all represented 

Many of those workers who have argued for the essentiall) epithelial salivary 
ongm of the tumours, have nevertheless accepted without question the prevalent 
belief that they contain “cartilage”, and have devised various explanations of 
the origan of this cartilage ” Usually they have then continued to speak 
of mixed ” tumours explaining the “ cartilage ” as a product of metaplasia in 
the stroma (e g Muir, 1941) or by concluding that true cartilage may arise by 
direct transformation of the epithelium jtscJf Thus according to Ewmg ‘ the 
derivation of mucous tissue and cartilage from gland epithelium has been satis 
tactorily proved 

In what follows I shall present briefly the evidence which fully convinces me 
that, (a) these tumours are not “ mixed ” but arise from and consist of salivary 
epithelial tissue only, (b) with very rare exceptions, they contain no mucous 
connective tissue and no cartilage, and (c) in those rare tumours in which cartilage 
(or bone) is present this is quite different from the supposed ‘cartilage so 
common in the tumours and has clearly arisen by metaplasia m the connective 
tissue stroma just as may occasionally happen m many other kinds of tumouii 
I must say also that, granted some justification for the conflicting views of the 
earlier explorers of this field, I find myself unable to comprehend how any 
modern histopathologist after studying the structure of these growths wit 
reasonable care, could possibly come to any other conclusions than the foregoing 

Some workers, though satisfied of the simple epithelial nature of the tumours 
have retained the term ‘ mixed * as appropriately denoting the variety of struc u 
m the growths Because of the erroneous connotation of the t'rm, hovvev 
I prefer to discard it m favour of the purely descriptive adjective “ pleomorpmc 

(2) Age incidence 

These tumours arise at all ages from early childhood onwards 
greatest number make their appearance in the third and fourth decades (\ * ^ 
and Wilhs , McFarland) More than one half of the tumours appear 
these two decades, between which they are distributed about equally ^ 
thirds of the tumours begin before the age of 40 and nearly seven eight s 
them before the age of 50 Their firit appearance in old people is quite rw 
They are not unusual m childhood and early adolescence, eg at 15 (Ha 
el a!), 10 (Fry), and 9 years (Chevassu , Zymbal) , and occasionally they 
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insisted that a diagnosis of adenoma can onlv be made after thorough 
examination of all parts of a growth since a tumour the bulk of which js 
adenomatous may show small areas of mixed * structure The pure adenomas 
are slowly growing encapsulated tumours, composed of lobular masses of epithelial 
tissue wluch may be partly of acinar structure but may be largely solid and devoid 
of lumma Acinar cavities m adenomas may contain mucoid secretion 


PLEOMORPHIC SALIVARY ADENOMAS AND ADENOCARCINOMAS 
(SO CALLED MIXED TUMOURS ) 

(1) The confusion of ideas and names 

About nme tenths of all salivary tumours fall m this group, commonly 
designated mixed tumours The term mixed a misnomer when applied 
to the growths themselves is an apt enough description of the many conflicting 
and ill founded views which have been expressed regarding their histogenesis 
In 1909 Pick was able to say On the mlcrpretaiion of mixed tumours scarcely 
two authors agree on all points and while an increasing number of competent 
pathologists (eg Pick Krompechcr Bottner Pry Patev Zymbal Harvey ero/) 
have become tonvanced of the pure epithelial nature of these tumours we arc still 
far from unanimity 

It would serve no useful purpo*^ to review m detail the bewildering welter of 
hvpoihcses regarding the mixed tumours for most of them lack any real 
basis and they have been adequately outlined by Wood Krompecher, Bottner 
Chevassu Ahlbom and others Suffice it to say that these tumours have been 
called sarcoma endothelioma mesothelioma ’ chondroma 
cjhndroma adeno chondroma chondro carcinoma branchioma * 
enclavoma progonoma tvratoma and teratoblastoma as well as 
such hyphenated monstrosities as fibre myxo endothelioma , adeno myxo 
chondro sarcoma and chondro myxo haemangio-endolhelio sarcoma ^ This 
chaos of names (surely a warning for would be nomvnclators) is indication enough 
of the diversity of ill founded views which have been held regarding the nature of 
these tumours 

niese names and views would be only of antiquarian interest did not some 
quite recent authorities still cling to part or whole of some of the erroneous notions 
implied m them Thus McFarland (1926) insists that the tumours do not arise 
from salivary tissue and thinks that cnclavement of embryonic cells affords the 
best explanation of their origin He says Mixed tumors arc individual entities 
having no relation to the normal structures m which they occur but from which 
they do not arise They have nothing to do with other kinds of tumors and 
should be called mixed tumors ’ and nothing else regardless of their histology 
McFarland expressed similar views m his Surgical Pathology (1924) and 
did not indicate any alteration of them m his rwcntly publish^ paper (1942) 
Kux (1931) and Hcmpleman and Womack (1942) upheld the view that they are 
‘ truly mixed tumors related m their ongm to embryonic alteration m tissue 
relationships MacCallum (1940) thought most acceptable and credible' 
the view that these tumours represent the teratoma derived from the isolation 
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The relative frequencies of tumours m these \anous sites may be judged 
from the accompanying Table, whiuh includes only tumours of clearly specified 
situations 


TA»t£ 



Parotid 

Subnuxdtaiy 

Sublmgual j 

1 ! 

[ Pa/ate j 

i Lips and 
! other sues] 
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58 
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21 
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6 

! 9 ! 

268 
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35 

' 6 

1 

I 

! 

i 5 

! ‘ 1 

48 

Totals - 

358 

35 

3 


, 1 

16 ' 

' 428 

Percentages - 

83 

8 

! 

1 ^ 

^ i 

100 


McFarland s large senes (1942) «s not given m this tabic because he considered 
only tumours of the three major glands these comprised 380 from the parotid 
12 from the submaxillary and 2 from the sublingual gland, though McFarland 
admitted that the proportion of submaxiiiary tumours m his senes might be 
under-estimated Submaxillary tumours arc specially considered by Chevassu, 
and by Dockerty and Mayo, and palatal tumours by Eggers dAunoy, Da\is 
and Stobie 

The Table shows that, approximate!), for every 100 parotid tumours, there 
art likely to be seen about 10 submaxillary tumours, 10 tumours of the nimor 
salivary glands (of which about half will be palatal), and onl> one sublingual 
tumour These estimates a^cc almost exactly with those of Bohme (cited by 
Wood), who found parotid tumours to be ten times as frequent as submi’cillary 
tumours and sublingual tumours to comprise one per cent of the total Thesv 
differences are too great to be accounted for entirely by the relative bulks of the 
three glands, the approximate average weights of which are parotid 25 grammes, 
submaxillary 8 grammes, and sublingual 3 grammes We must also postul^c 
differences in the susceptibility of the respective tissues to neopla'^'a Since the 
parotid aciiu consist almost entirely of serous or albuminous celb and the sub 
maxillary gland contains a higher proportion of these than the sublingual gland, 
It may be that the serous or albuminous type of cell is more prone to neoplasia 
than the mucous type We shall sec later whether or not histogeneuc studies 
support this supposition 

A final point regarding the situation of the tumours with respect to the affected 
glands requires comment While in most cases the tumour quite clearly lies within 
the gland, several workers have observed tumours contiguous with but separa e 
from the pirotid or submaxillary glands and this fact has been used as 
argument in favour of an origin extrinsic to salivary tissue, e g from brauema 
remains The unsoundness of this argument will be obvious to anyone "S 
With the anatomy of the salivary glands outlying lobules or tubules of '^“ic 
especially of the parotid are often to be found m the surrounding tissues, o 
included within neighbouring Ijmph glaiuh (Nicholson) 
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seen in infants e g in Schilling s case a parotid tumour removed from a man of 
41 jears had been present since the age of one jear and in one of Wood s cases 
a parotid tumour was noticed soon after birth and was removed at the age of 
seven months Of 380 cases collected by McFarland 8 occurred m the first 
decade of life In my own senes the lowest recorded age was 14 years , while 
another tumour subsequently fatal from metastases at the age of 29 had first 
appeared at the age of 16 McFarland (1936) shows that the age of appearance 
of the tumours has no bearing on their degree of innocence or malignancj The ages 
at the time of first operation are on an average about 6 years later than the 
ages when the tumours first appeared In my own series the ages at operation 
were as follow 


Decade 
No of cases 


Average age at time of operation 38 vears 


(3) Sex incidence 

Although there is but little difference between the sexes m their liability to 
saUvatv tumours many of the recorded senes show a predominance of females 
Thus Bottner s 25 cases comprised 15 females and 10 males Fry s 25 cases 
14 females and II males , McFarland’s 396 cases 212 females and 184 males 
and in my own series of 50 cases of known sex, there were 34 females and 16 males 
Some series, however, have not shown an excess of females e g Chevassu s 
study of 57 tumours of the submaxillary gland comprised 30 males and 27 females, 
and of the 56 mixed salivary tumours of Wilson and Willis s senes 30 were 
m males and 26 m females 


(4) Race and species incidence 

There are no reliable comparative statistics That all the mam European 
peoples are liable to salivary tumours is shown by the plentiful cases m English 
French, German Italian and Russian reports American records contain m 
addition references to sahvarj tumours m negroes and they occur also m the 
Chinese (Balme Yen Davis) and Hindus (Street) 

Harvey and co authors briefly mention five mixed salivary tumours 
m dogs 

(5) Site 

The parotid is much more frequently affected than the other salivary glands 
but similar tumours arise from salivary glandular tissue wherever situated not 
only from the three pairs of large glands but also from the small glands which are 
widely distributed around the oral cavity m the lips checks palate and floor 
of the mouth 
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(7) The structure of the tumour parenchyma 

By far the best account of the microscopical structure of salivary tumours is 
that of Zymbal of Leningrad ( 1933 ), whose beautifully illustrated paper is a model 
of scientific clarit> Anyone svho can read Zymbal’s paper and still doubt the 
simple epithelial nature and origin of the so called “ mixed ” tumours is patho- 
logically incorrigible Other commendable accounts art those of Patey (1931), 
Fry f 1928), and Harvey and co authors ( 1938 ) The following outline, which is 
based on m> own series of specimens, accords Nvith the descriptions of these 
workers 

The structure of the tumours is very variable , m some tumours many or all 
of the possible variations of structure may be found in close juxtaposition with 
all gradations between them , m other tumours one or another structural variant 
predominates The following types of structure may be described m turn 

(а) Nearly normal looking salivary tissues 

(б) Atypical glandular tissue 

(c) Atypical glandular tissue with marginal epithelial sprouting 

(</) Solid epithelial formations 

(e) Epithelial formations with cystic spaces 

(/) Cornifying stratified epithelial structures 

(g) Epithelial filaments and networks in a mucinous matrix 

(/i) The so-callcd ‘ cartilage like ” tissue 

(i) Areas witji frankly carcinomatous characters 


(fl) JVear/} normal looking saUxary ussues 

Many of the tumours contain aanar and duct like structures which, divorced 
from the atypical tissues with which they are mingled, closely resemble the acini 
and ducts of normal salivary tissue The most typical acini are to be seen m regions 
where, as will be described later, there is a direct transition of salivary tissue into 
tumour In these situations as Fry has pointed out and I can confirm {see Figs 
^142-144), typical salivary acini still with zymogen or secretory granules in 
the tells constitute part of the growth Although glandular acini deeper 
growths show no typical granules in the cells, they are often unmistakably like 
salivary acini in other respects, both as regards their general arrangement wn 
respect to duct like structures and their cytology Instead of containing darWy 
stained secretion granules, the cytoplasm usually appears finely foamy or 
lated as though secretory material had been dissolved out As regards duel li 
structures in the tumours. Fry, Harvey et al and others have pointed out ^ 
y frequent presence of elongated or branching tubules hned by a double layer o 
epithelial cells resembling or identical with those of normal salivary ducts Fro 
my own specimens I can confirm this to be a very common feature From 
findings in Case I, above, and Case Uf, to he described, as well as from the 
relationship of these tubules to lobular clusters of tumour acmi m some oi 
growths, I strongly suspect that some at least of these tubules are not ' 
duct^hke structures formed as the tumour grows, but actually salivary du 
which have participated in the neoplastic change along with their attached lo u 
of acini , 
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(6) Relation to antecedent disease 

With few exceptions, the subjects of salivary tumours give no histotv of antecc 
dent disease of the glands and there is no positive evidence that mumps suppura- 
tive parotitis, sah\ ary calculi or trauma predispose to tumour formation However 
information on these points is rarely recorded m hospital histones, and there is 
room for a deliberate inquiry regarding them from patients with salivary tumours 



Fig 135 — Case ! A fibrotic area of parotid tiswc on the outskirts of the tumour it was 
impossible to be sure whether this area was an altered parotid lobule or part of the tumour 
it was probably bolh i e an area of transition from gland to tumour (>" 72 ) 

In many cases pieces of salivary gland attached to excised tumours show no 
histological abnormalities In a few cases however chronic mllammation 
fibrosis and parenchymatous atrophv are present and vshtlc these changes may 
often be attributable to duct o^iruction and other secondary results of the 
tumours themselves cases such, as the following suggest that tumour formation 
may supervene on previous disease 

CaseJ — A man agcd69vcaTs had noticcdalumpmfrontofhiscarforscvcral months 
A somewhat irregular mass about 3 centimetres m mam diameter and not sharply 
encapsulated was excised Microscopically this consisted partly of small masses of rather 
cellular epithelial growth surrounded bv much dens** fibrous tissue and partly of many 
lobules of altered parotid tissue which showed an extreme degree of fibrosis accompanied 
by atrophv of acini and ducts and moderate mfihnKion by round cells. In several places 
iransitions were apparent (Fig 135) Thick masses of dense hvahne fibrous tissue up lo 
6 millimetres w ide and devoid of bolh parotid and tumour tissue were mterspers-d through 
the tumour and some calcification was pitseni in this m places 




(e) Epitheha] masses \\ith cysuc spaces 

In Jargc epithehal masses rounded or irrcguhr spaces may appear ^ 
by the collection of secretory products of the cells Sometimes the secretory 
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(h) At}pical glandular tissue 

This IS seen m a great variety of forms These may be acm ir or ductular m 
type , they may be cystic or finely papillary they may contain mucoid or hyaline 
material or no visible secretion and they frequently assume convoluted and 
anastomosing patterns closelv resembling those of the mtra canalicular structure 
m mammary fibre adenomas ^illustrations by Harvey et a!) Predominance of 
mucus secreting goblet celled epithelium is sometimes seen as in the cases 
of Su.hiUing (1921) Lepp (1939), De and Tnbcdi (19391 However this is not such 



Fio b6 — Glandular tissue with epithelial sprouts passing inio muemous tnatrit stmulaung 
cartilage from a submaaUlary tumour m a woman of 39 years (x 72 ) 

a wide departure from normal salivary structure as some wrilets have made out 
smcc mucus secreting cells are present not only m the acmi of the mixed giatids 
but also m all salivary ducts 

(c) Atypical glandular tissue uith marginal epitheUal sprouting 

A verv frequent finding m these tumours particularly well described and 
depicted by Zymbal, and illustrated in Fig 136 is the outgrowth of thm strands 
of epithelium from glandular formations Sprouts or sprays of cells spread out 
from these into a surrounding lake of mucinous material where they become 
very tenuous and the cells often detached This fraying out of epithelium is a 
common mode of development of the so called mucoid tissue ” and ‘ cartilage ” 
to be described later 

id) Solid epithelial formations 

These are again of very diverse appearance Many tumours contain solid 
clumps or columns of epithelium, ideniiral m the characters of their cells with the 
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acinar and duct-like structures already described, but without lununa (Figs 137, 
145) Growth and confluence of these produce large masses of many shapes 



Fio 137 — bolid epithelial clumps and columns w«h acinar cavities w places, and lotcn-etuflg 
mucoid matru: m a parotid tumour from a woman of 50 years (x 72 ) 


and sizes Epithelial masses may contain solid spherules of eosmophihc secretory 
material (Fig 138) 



Fig 138 — Solid epithelial mass containing a sphenilc of eosinophil secretion (x 450) 

(c) Epithelial masses with cystic spaces 

In large eptthehal masses rounded or irregular spaces may appear, 
by the collection of secretory products of the cells Sometimes the secretory 
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spaces assume a characteristic cnbnform structure (Fig 139) which closely 
resembles that seen m mammary tumours or in adenoid cystic tumours of the 
skm or nasal cavity These gland like stMces however differ from true acinar 
and duct lumina in the absence of definite glandular orientation of the epithelial 
cells around them Cysts formed by necrosis of tumour tissue are rarely or never 
seen in the salivary tumours 

(/) Cormfymg stratified epilhehal structures 

Quite commonly parts of these growths develop epidermoid characters 
stratification prickle cells and cormfication (Fig 140) This squamous celled 



Fig 139 — Cnbrifonn structure m parotid tumour from a man of 25 >cars (x 72 ) 

metaplasia is comparable with that seen in adenocarcinomas of other glandular 
organs and it is not surprising that it should occur commonlv m tumours of 
salivary origin since devclopmcntally the salivary glands are but outgrowths 
of the ectodermal buccal epithelium and indeed the terminal parts of the salivary 
ducts themselves show stratification Another type of stratified epithelium 
sometimes seen m these tumours presents an open meshwork resembling that 
of the stellate reticulum of adam mtinomas (Fig 141) a resemblance again not 
surprising in view of the close dcsclopmcntal affinities of the original tissues 

(g) Epithelial filaments and networks in a mucinous matrix 

Under (c) v,c ha\e already noticed the frequent fraying out of epithelium to 
form strands m lakes of mucinous material This change frequently produces 
more or less extensive areas of fine epithelial filaments or a meshvvork suspended 
in the mucinous matrix It is this type of structure which has often been called 
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“ myxomatous ’ — a false name however, stacc the tissue is not mucoid coaaective 
tissue The epithelial nature of the cells is quite clear, not only from their frequently 
obvious derivation by sprouting from glandular tissue but also as Zymbal hi 
most dearly shown, by the presence in the cells of plentiful droplets of mucoid 
secretion The mucinous matrix m which the cells arc suspended is clearly formed 
by this secretion of the cells themselves Sometimes at the margin of a tumour, 



Fio 140— Comified ceil nests along with some glandular structures m a sublingualwmour 
from a woman of 39 years ( x 75 ) 

direct transformation of normal salivary acmi into mucinous epithelial reticuluffl 
IS apparent (Fi^ 142 144) 

(h) “ Cartilage like ' areas 

I put ‘ cartilage like” m inverted commas deliberately, becaus'* I ^ 
Patey, Zymbal and others that this tissue rarely shows any clos rescmblanc 
to cartilage It represents only a further change in the “ myxomatous ’ tissue, 
m which the epithelial cells have become more widely separated and party 
detac;hed from one another in the mucinous matrix (Fig 136) 

The peculiar and variable metachromatic staining properties of this ma 
do noh warrant the conclusions drawn from them by Kux and by Hempleni 
and ^omack These workers upheld the term “ mixed ’ tumours on the 
that \fferent staining techniques enabled them to distinguish epithelial ir 
mesen^mal mucin to identify both types of mucin m the salivary tumours, a 
to prov^he mesenchymal nature of the myxomatous and cartilagmo 
areas Tl«se claims cannot be accepted It is true that the matrix of these ar 
stains diffet^ntly from the mucus within epithelial cells and m the j 

epithelial cai^tties This however, is no proof of its mesenchymal origin gta 
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spaces assume a characteristic cribriform structure (Fig 139) which closely 
resembles that seen m mammary tumours or m adenoid cystic tumours of the 
skin or nasal cavity These gland like spaces however differ from true acinar 
and duct lumma m the absence of definite glandular orientation of the epithelial 
cells around them Cysts formed by necrosis of tumour tissue are nrely or never 
seen m the salivary tumours 

{/) Corntfywg stratified epithelial structures 

Quite commonly parts of these growths develop epidermoid characters 
btratificatjon prickle cells and cormfication {fig 140) This squamous celled 



I iQ 139 — Cribriform structure in psrotid tumour from a man of Z5 years ( «. 72 ) 

metaplasia is comparable with that seen m adenocarcinomas of other glandular 
organs and it is not surprising that it should occur commonlv m tumours of 
salivary origin since developmentally the sahvarv glands are but outgrowths 
of the ectodermal buccal epithelium and indeed the terminal parts of the salivary 
ducts themselves show stratification Another type of stratified epithelium 
sometimes seen m these tumours presents an open meshwork resembling that 
of the stellate reticulum of adamanlmomas (Fig 141) a resemblance again not 
surprising m view of the close developmental affinitivs of the original tissues 

(g) Epithelial filaments and neh^orks in a muemous matri>: 

Under (c) we have already noticed the frequent fraying out of epithelium to 
form strands m lakes of muemous material This change frcquentlv produces 
more or less extensive areas of fine epithelial filaments or a meshwork suspended 
m the mucinous matrix It is this t>pe of structure which has often been called 
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for chemical research on the diastase content of salivary tumours and on the 
chemical changes which may occur m artificial mixtures of salivary diastase and 
salivary mucus It may well be that the interaction of both secretions of the 
tumour cells, probably produced in variable proportions m different tiunoors, 
accounts for the peculiar and variable physical and staining properties of 
the mucinous material Clearly, then, we cannot draw any deductions as to the 
origin of this material from its staining properties 
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Fio 143 // Islands of darkly stained residua! parotid tissue (P) are deeply iv 

the mucinous growth (X 5 ) 

It may also be added here that scattering of jecretion are 

of their own secretion and slow changes in the f ^ ^j^^ocaremomss 

not peculiar to salivary tumours but are seen also . ,^ever, the 

( colloid cancers ’ ) of the alimentary canal or breast In th ^ 

intra cellular secretion usually appears as a single large , tumours 

signet ring cell, instead of many fine droplets as m the cells of th 

{,) Areas Kith frankly carcinoinatem characters a recurrence or 

In tumours with a history of recent ^pid growth, or of rap 
metastasis while parts of the tumour may still show slructural juupiaslie 

foregoing types much of the growth may consist r" , ^ „ pleomorplur’ 

tissue rich in mitoses The cells mayhesphcroidah spmdie shape d P 
like those of the anaplastic salivary carcinomas described diffuse 

149) and their arrangement may be m compact epitheual c u p Hoftkc 

F/eoniorp/jisni is a striking feature of this group 
foregoing varieties of structure may occur m one tumour U 
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chemical changes certainly take place m long stagnant pools of extravasated 
secretion As Fry points out, such changes may be related to deficient nutrition. 



Fra 141'—* Adamantinoma like structure wjih stcHaie-ctlled epiihcbal reticulum m a paTOtid 
tumour from a woman of 56 yean ( x 120 and 400 ) 

Since the cells and matrix m the centre of a large mucinous area arc remote from 
blood vessels Another factor also may operate in producing chemical alteration 
of the mucinous matrix This is the probable secretion not only of mucin but 



Fio 142 —Margin of a paroud tumour from a woman of 50 years showing direct transformaiion 
of parotid acini (above) into mucinous tumour tissue (below) {> 120) 

also of ptyahn by the tumour cells and the chemical cfTeuts of this carbohydrate- 
splitting cnzvme on the carbohydrate component of the mucin There ts room 
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the one hand to mucinous or " cartrfage-hkc ** tumour tissue on the other Tbe 
existence of these zones shows dearly, not only that the tumours are derived 
from sal]var> epithelium, but also that they take origin, not from a single mmute 
focus at a single moment of time, but progressively from a considerable field of 
salivary tissue Dockerty and Mayo reported 4 examples of submaxillar) tumours 
of multiuntric origin 

When tumour genesis is progressing simultaneously at many parts of a 
considerable area of salivary tissue, an intimate admixture of developing tumour 



Fig 145 — Case 111 NcoplastJC duels and clusters of solid acini mterspersed islands of adipose 
tissue in the stroma ( x 72 ) 


and residual salivary tissue may result, with transition zones m many places A 
striking instance of this is afforded by the specimen from Case II, depicted lu 
Figs 143 md 144 


Case 11 — A man of 26 years had had a slowly enlarging parotid tumour for 
Seven months prior to his coming for treatment this had been mcomplctcly 
had recurred Operation disclosed an irregular Jobulaled rather li) defined .jy 
growth 3 centimetres m diameter devoid of a capsule and separable onlv with oi 
from the surrounding tissues Not only was the tumour imperfectly 
surrounding parotid tissue but as Fig 143 shows visible residues of p3rohd““ ,^ 
. here and there through the tumour and there were also manv microscopic 
\ the low power photograph does not depict Many regions of direct transition fro 
X^iducs to tumour tissue were to be seen (Fig 144} 

Th^presence of islands of adipose tissue widely scattered through a 
IS to be explained similar!) An example is shown in Fig 145, from Case 


PLEOMORPHIC ADENOMAS AND ADENOCARONOMAS 333 

from one kind of structure to another abound affording clear evidence of the 
essential identity of the tumour parenchyma m all its variants 

Tissue culture from different structural areas of the tumours vields interesting 
results Zymbal found that explanls from areas of well preserved glandular 
structure, from solid epithelial masses or from the less degenerated reticular 
areas were capable of growth m vitro and survival for periods ofup to three weeks , 
but that explants from advanced reticular or * cartilage like areas promptly 
degenerated in \uro The results accord with the suggestion of Fry, Har\e> et a! 



Fio 144 —Cast ll A region of direction iran>forttuilion of parotid acmi mto mucinous growth 

and others that the myxomatous ’ and ** cartilaginous ' areas arc regions of 
poor nutrition and cell deterioration Zymbal s tissue cultures also showed a 
variety of forms comparable with those of the tumours— epithelial sheets solid 
masses networks and isolated cells and further the changes seen in the epithe 
hum of tumour cxplants resembled those seen m explants of normal siUvary 
tissue 

(8) Relationship of tumour parcnchjma to sahvarj tissue mode of origin of the 
tumours 

It has already been mentioned that direct transitions from salivary acim to 
tumour are sometimes demonstrable This feature noted by Zymbal, Fry, 
Harvey e/o/ is illustrated m Figs 142 144 I have seen it unmistakably m eight 
tumours and I am sure that more careful search by serial or multiple sections 
of small tumours would reveal it very frequently The appearances arc not to be 
dismissed as due merely to mfvUraiion of salivary tissue by grow th these transition 
rones show a gradual alteration of the epithelium from normal salivary aum on 
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or by the subsequent development of a new tumour from predisposed salivar} 
tissue As Figs 142 144 show, already well-established tumours may show 
tumour formation from the surrounding salivary tissue still in progress , dearly 
then removal of the tumour alone at this stage will leave behind polenlially 
neoplastic tissue from which recurrent growth may develop That multiple 
neighbouring foci may participate m the formation of a tumour is shown by 
such specimens as that of Case II, above Just as the bed of mammary tissue around 
a fibre adenoma often contains small satellite fibre adenomatous foci so the 
bed of tissue around a salivary tumour may contain multiple potential or actual 
foci of growth 

An interesting observation of McFarland’s (1936) is relevant here This is 
that recurrence is more likely to follow removal of small tumours than of large 
ones , and McFarland advises that tumours should not be removed until they 
have attained “ the size of a lemon ” This seeming anomaly is readily understood 
in the light of what has just been said The smaller a tumour, the more likely 
It IS that tumour genesis from salivary tissue is incomplete and still in progress 
or inat satellite tumour foci not yet confluent wjth the mam mass are present, 
and therefore the greater the likelihood that simple enucleation will leave behind 
the germs of further growth On the other hand, when a tumour is permitted 
to grow to a large sire before its removal, it is then likely to have incorporated 
the whole of the potentially neoplastic field of tissue and to have become more 
completely encapsulated , hcncc its enucleation is correspondingly less likely 
to leave behind the seeds of recurrent growlh 

In most cases the microscopical structure of a salivary tumour is an unreliable 
guide to prognosis On the one hand, recurrence may follow removal of tumours 
ot the most benign looking histological type, and on the other hand cellular 
active looking growths from which recurrence was anticipated may fad t® 

The paradoxes ” of prognosis have been fully discussed in the several 
by McFarland as well as by Patey McFarland (1942) found, however, ma 
tumours in vvluch epithelium predominates have a less favourable outlook t a 
those m which mucinous and stromal tissue predominates, the former 
in 60 per cent of cases and the latter m 38 per cent a diflerencc which accords we 
With Zyifibal’s conclusion from tissue cultures that the cells of mucinous ate ^ 
are of poor proliferative power and viability McFarland also found that tumo 
with a predominant ‘ carcinomatoid ” structure give a high jy 

recurrences, while the recurrence rate of growths with prominent papi r 
structure is the highest of all, over 80 per cent In assessing prognosis, the c im ^ 
rate of growth of a tumour should be considered m conjunction with its histo og 
structure tumours which have increased rapidly and which show c ircinom 
appearances microscopically have a bad prognosis 

(12) Metastasis 

Ljmphatic or blood borne metastases from salivary tumours of 
morpme class are rare Instances have been recorded by 
Fitzwiniams Ewing, Dockerty and Mayo Bland Sutton (1906 Fig 
a parotid tumour which had been growing slowly lor 17 years and whic 

grew rapidly and infested the lymph glands, and destroyed the patient i 
\ 
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Cose 11/ — A well cifcuniscubed rounded parotid tumour was temoved from a woroatv 
of 23 years The whole tumour whidi appeared well encapsulated had a s\m»lat structure 
consisting largely of epithelial clusters lesemblin#’ solid acmi distributed around branching 
tubules and solid epithtlul strands m a way generally rc>cmbhng the relationship of 
lobules and ducts m normal salivary tissue interspersed throughout were islands 
of normal looking adipose tissue 

In lbs case I conceive that neoplastic change has overtaken the whole of the 
salivary epithelium m the susceptible area including both ducts and acmi The 
acim hke clusters are salivary acmi which are now neoplastic the duct hke 
tubules are neoplastic former salivary ducts and the islands of adipose tn»sue 
are those of the original parotid gland persisting in the tumour with the same 
relationships to the noiv neoplastic tissues as to the former normal (issues Others 
who have seen islands of adipose tissue m salivary tumours include Wood (Case 2) 
andHar.eyctfll (Fig 45) 

The question whether the tumours take origin mainly from salivary acmi 
or ducts IS of little momeni it is clear that both partieipate We have noted the 
direct transformation of acmi into tumour* and the frequent presence m 
the tumours of duct like structures with characteristic two layered epithelium and 
specimens hke that of Case HI point clearly to simultaneous participation of the 
whole of the epithelial elements m an area of salivary tissue ducts and lobules of 
acim alike The mode of origin of the tumours parallels that of mammary caret 
noma which frequently arises from a considerable field of mammary epithelium 
including both ducts and acim 

(9) Stroma and capsule 

Even some of those who are satisfied that the tumours ate of purely epithcha 
nature have confused stroma and mucinous and pseudo cartilaginous areas 
Again It mutt be insisted that the latter belong not to the stroma but to 
the epithcbal parenchjma of the tumours The stromal connective tissues and the 
mucinous material may mingle mtimatclv producing appearances easily mistal en 
for mucoid change m connective tissue Lakes of mucinous secretion often have 
indefinite borders and seepage of the material into the neighbouring stroma 
produces mixtures of mucm and collagen with correspondingly variegated staining 
properties By using appropriate Mams however (c g Ehrhch s hacmatoxylm 
followed by light countcistaining by picric acid or van Gieson s counterslam), 
the two ingredients of these mixtures can often be rendered beautifully distinct 
As Harvey ci al have shown clastic as well as collagen fibres mav mingle wuh 
mucinous matrix Pools of mucinous secretion may also flow around and isolate 
blood vessels and haemorrhages into the secretion ma> occur 

It may be pointed out here that many of the appearances produced by 
romglmg of stromal and parenchymatous elements seen m these tumours arc 
paralleled m mucoid or colloid caremomas of other orgins and m mucoid 
exfavasations such as pseudo myxoma pentonei In these also we see intimate 
admixtures of mucinous stcrciion and connective tissues sometimes accompanied 
by hyaline changes m the latter 

Changes m the stroma proper of salivary tumours include fibrosis alteration 
of elastic tissue hyaline ch mges, collections of leucocytes calcification and 
rarely, osseous or cariilagmous metaplasia Increase of collagenous tissue with 
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metastasizing carcinomas In the ease of salivary neoplasms most of the iimicar! 
occupy an ratermeaiate or borderline position in the scale of behaviour The 
prognostic question here should not be, “Is this tumour innocent or malignant ’’ 
Out How innocent, or malignant, is this particular tumour hkelv to be ■> ’ Hoiv 
far we can answer this question has been indicated abotc 

Do relatively benign tumours become malignant, and do recurrences shon 
enhanced malignancy t McFarland (1936) and Patey answered this question 



Fio J48 Case F Recurrent growth of cribriform slnicturc mfillratmg cervical fascia and 
plafyswa muscle (y 40) 


in the negatjvc , and concluded that, uKilc diflerent tumoun show different 
degrees of malignancy a single tumour shows little or no change of structure 
or rate of growth in its recurrences White this is probably true of the majontv 
of tumours there are I believe exceptions Thus m Wood's Case 4 a parotid 
tumour of slow growth had been present for 53 years and had then grown rapidly 
m the hst few months and microscopic examination showed squamous celled 
carcinoma m an. oiherwist- typical mixed tumour Bland Sutton’s case with 
metastases referred to above, gave a similar history , and m my Case IV above 
the recurrent growth and the subsequent metastases showed carcinomatous 
^ruc-ture which was not observed m the growth on its first removal The toUowmg 
Case V IS aho ot interest m this respect 


Cfljc ^~-In November I93S a woman aged 37 attended hospital with a small tumour 
noticed for 5 months close to the left angle of the mandible This was thought to be a 
Moaceous cjst and was excised It was a well-defined spherical mass J ccniimetit i" 
diameter microscopically a typical pleomorphtc sahvarv tumour of well difTerentuted 
‘-ribnform Structures (hke those of Fii, 139) predominated 
^ I fibrous capsule except at one point where the tumour twsue Uv 

comiguous with parotid tissue The tumour soon recurred and vvas again 
7 ^ irregular mass about 3 centimetres m mam 

paraofe from the parotid tissue was c’ccised Microscopically this showed a 
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months The foHowmg is an example of metastasis both to lymph glands and 
by the blood stream 

Case IV —la June 1923 a boy of 16 years first not ced a small swelling m the left parotid 
gland This gradualb enlarged until in June 1925 when it was excised it was as large 
as a hen s egg and somewhat cystic MKaxwcopk-exiunmation showed the typical structure 
of a glandular and muevnous rmxsd tumouc Early la 1930 the patient coroplauicd of 
pain in the ear and at operation a mass of recunent growth deep m the parotid gland 
was incomplete!) removed the mivrosv.opiut report was mixed salivary gland tumour 
with cartinomatous areas locally malignant Radium was applied apparently with 



no 147— Care H Metastatic spheroidal celled growth in a cervical Ivmph gland (X 150) 


good result Late m 1934 enlarged glands first appeared in the neck these increased and 
were excised in March J935 and radium was inserted TTie largest of the excised glands 
was 4 centimetres in diameter and microscopic examination showed carcinomatous 
tissue resembling the carcinomatous areas of the recurrent salivary tumour removed 
m 1930 {Fig 147) Skiagrams now showed scattered small metastascs in both lungs and 
also a probable metastasis in a rib A year later in April 1936 skiagrams showed many 
large deposits in the lungs and a spherical tumour o inches in diameter had developed 
from the rib The patient died in June at the age of 29 and 13 years from the first 
appearance of the tumour 

(13) Innocent or malignant 

Because of iheir slow growth their supposed encapsulation and the rarity of 
metastasis the pleomorphic salivary tumours have often been classed as ‘ benign 
This fallacious idea cannot be too stronglv discouraged Tumours which arc often 
demonstrably not encapsulated which frequcntlv recur after removal which 
may u/ddy infiltrate surrounding tissues and which occasionally melastastze 
arc far from bemgn Tlie truth is that here as with many other kinds of neoplasms 
innocent and ‘malignant arc only relative terms and all gradations of 
behaviour as well as of structure arc to be sevn between highly differentiated 
slowly growing innocuous adenomas and poorlv differentiated infiltrating and 
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adenocarcinomas which merge insensibly into the group of anaplastic 
carcinomas now to be described 


ANAPLASTIC CARCINOMAS OF THE SALIVARY GLANDS 

I have studied four salivary carcinomas which appeared to be frankly malignant 
from their onset, growing rapidly, producing metastases, killing within relatively 
short periods, and consisting of highly cellular rapidly proliferating tissue not at 
once recognizably related to that of the previous group From careful study of 
these four cases, hov. ever, as well as from my review of previous reports of salivary 
carcinomas, I am sure that these growths differ from those of the pleomorphic 
group only m their rate of growth and degree of malignancy and not in their 



Fig ISO — Cas" Vlf Polyhedral and spindle-celled epithelial clumps in a metastasis in the 
adrenal gland (X J50) 


histogenesis My four examples of anaplastic caremoma, all of the parotid gland, 
may be briefly described 


Case yj — A man aged 61 had had a rapidly increasing mass m the left pamlid 
for 10 months before he died ffetfopsv revealed a large hard white parotid . 
With meia&iascs m the cervical lymph glands many nodules m the skin of , . 

thorax fewer skm nodules m the lower parts of the trunk and thighs and mu ip 
metastases m the lungs parietal pleura heart (a single nodule in the wall of the len 
liver spleen ribs dura mater abdominal and inguinal lymph glands and _ 

H:stolos } — A rellular sphcrovdal-cclled carcinoma with many mitoses m 
moderate amount of connective tissue stroma between epithelial strands showing 
hyaline change recalling the appearance of cellular parts of tumours of the plcotnorp 
group 


Case 121 — For 16 months before he died a man aged 71 had had a rapidly mrteasiflS 
left parotid tumour which attained an enonnous size Necropsy showed a *"^5® 
white tumour with satellite skm noduks around it metastases m the cervical ana upF=‘ 
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sttuc^ure similar to the previous ^>ec«nco but was infilirating the surrounding parotid 
and cervical tissue (Fig 1481 X raj thcraiv was carried out The tumour lecurted 
again early in 1941 and m May an til defined mass of growth about 4 centimetres tn 
diameter was excised Microscopjcally this showed m addition to some cribriform 
structure many areas of undifferentiat^ spheroidal celled carcinomatous growth (Fig 
149) In May 1942 the patient developed pleural effusion and cough and a skiagram 
strongly suggested the presence of small scattered metastases in the lungs 

The foregoing observations show thdt on occasions salivary tumours do display 
accelerated rates of growth with enhanced maUgnancy sometimes demonstrably 



Fig 149 —Cnre I' —Further recurrence of growth of undiUcrentiated carcinomatous structure 
(a75) 

accompunicd by structural de difTcrentiation I agree howevur that this change 
tb improperly described by saying that benign tumours become malignant 
the tumours are malignant all along but iheir rate of prohfvralion and degree of 
malignancy may sometunes show more or Jc'is abrupt increases Whether such 
increases are ever due to surgical trauma is doubtful Wood & and Bland Sutton s 
cases showed accelerated growth prior to operation 

Because these tumours are always cither poienlnlly or actually malignant 
I cannot concur with Harxev et al and other workers m calling them all 
adenomas This title though commendable m so far as it emphasizes the 
simple glandular origin and nature of the growths gives a false cstimaii. of their 
bcnignancy If wc arc to have a reasonably correct designation for the whole 
group formerly called mixed tumours it cannot be made any simpl'’r than 
pleomorphic 3d'’nomas and adenocarcinomas This recognizes the mixed 
or variable structure of the tumours and the variable behaviour which thev 
display ranging from the tare benign adenomas to frankly malignant 



344 


EPITHELIAL TUMOURS OF THE SALIVARY GLANDS 


These four tumours, though highly malignant, nevertheless show traces of 
the structural characters familiar in the pleomorphic tumours, namely hyaline 
changes m the stroma, secretion by the tumour cells (signet-rmg cells m Case VII) 
and spindle celled epithelial masses I believe that no sharp line of demarcation 
can be drawn between the most malignant tumours of pleomorphic type ahd the 
still more malignant grow ths like those just described , these merely represent 
the extreme end of the scale of mahgnancv I behe\e that, excluding the adeno 
lymphomas, all salivary tumours have m the words of Fiy, ‘ the same essential 
structure, the difference between them being a difference m degree of malignancy 
and in the amount of secondary changes ” 



Fig 152 — Case X Whole section of adcmvlymphoma, showing its poljcystn, and papillary 
structure and peripheral areas of lymphoid tissue (L) (x i ) 


Salivary sarcomas 

This IS the proper place to refer briefly to the supposed occurrence of sarcomas 
m the salivary glands I have yet to see a report of a case m which I could accept 
this diagnosis as even probable As was noted early in this chapter, the plco 
morphic tumours, especially those with diffuse muemous areas, were formerly 
often classed as ‘ sarcomas ’ or myxosarcomas ” Excluding these an 
excluding also cases of secondary leukaemic and lymphosarcomatous infiltration 
of salivary tissue (one cause of Mikulicz’s syndrome), there remain only very rare 
instances of supposed sarcoma * of the salivarv glands , and examination of 
these makes it clear that m most or all of them the tumours were not sarcomas 
but anaplastic carcinomas like those described above As long ago av 19W> 
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mediastinal l>mph glands and in the lungs Ii*er spleen and both adrenal ghnds The 
primary tumour had directlv invaded the thyroid gland and the internal jugular sein 
Hniology — A highly cellular caranoma of rather variable structure Parts consist of 
}arfc,c polyhedral and irregular cells arranged diffusely and with little tendency to epithelial 
grouping some of the ceils are of mgnet nng form containing dropltts of secretion 
Other parts consist of elongated and spindle shaped cells often arranged m epithelial 
clumps {Fk' 150) Mitoses are numerous sometimes multipolar and some of 
the tumour cells are large irregular and mulliOucte-Med Stroma is scanty 



Fw 151— Caref//f Spmdle-cclkdsafcomalihestruttoreofametastastsinthelung (x ISO) 

Ca^e VIII — A woman 37 years old at her death bad first noticed a lump m the Ufl 
parotid area 31 years previously Operation 2 months after this disclosed a friable 
lascular tumour the size of a golf ball m the substance of the parotid gland microscopically 
a cellular anaplastic carcinoma Repeated radium treatments were earned out cawh 
time With temporary benefit followed by recurrence of the growth Vecropri showed a 
huge soft parotid tumour wuhmeiastascsmthe lungs liver both adrenals rctropcntonca! 
tissue* and a single metastasis 6 centimetres mdiam ter in the right breast Nomciastases 
were found m lymph glands Parts of the tumours show clumped spindle 

celled groups similar to those of Fig 150 but the bulk of the tissue consists of diffusely 
arranged spindle-ceils resembling a spindle rell sarcoma (Fig 151) Mitov*s are plentiful 
and stroma scanty 

Case /A'— A man of 78 Vvsrs had itottced a mass growing m the parotid region for 
7 months On examination this was a large mass invading the skm and adherent to deep 
Structures Excision was attempted but was incomplete andthcpaticntdicdofrecurrcnce 
a few months later (no necropsy) TTie excised mass was 6 5 centimetres in diameter 
partly well defined partly infiltrating surrounding tissji-S including the stemomastoid 
muscle The tissue was firm and while with deg«Ktatcd and haemorrhagii, areas but no 
muanous areas or other evidence of an antecedent mixed tumour Htslolosy — ^A 
cellular spheroidal-celled and sptndle-ccllcd carcinoma most of which shows definite 
epithelial clumping with intervening strands of partly hyaline connective tissue but with 
other parts more diffuse in siruwture Mitoses are many and there arc some large irregular 
muliinucleatcd tumour cel's 
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Microscopically it had the chatactensuc structure of a cystic papillary adetio-lymphoma 
(Fig 153) Most of the Ivmphoid tissue lay around the periphery beneath Uic capsule 
strongly suggesting that the growth occupied a lymph gland There was no recurrence 
4 years after removal 

Case XI— A man of 57 years had noticed an enlarging lump below the left ear for 
2 years Examination showed a rounded mobile swelling 4 centimetres m diameter, 
and operation disclosed a thick walled cystic mass with turbid yellow contents thought 
to be an enlarged, probably tuberculous lymph gland Microscopic examination of a 
piece of excised tissue however showed the typical structure of cystic papillary adeno- 
lymphoma with abundant Ivmphoid tissue m the stroma 

(1) Clinical characters 


(a) Age incidence 

On the average, adeno lymphomas appear later in life than the pleomorphic 
salivary tumours The ages in decades of the cases collected by Plaut were 
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ib) Sex 

In sharp contrast with the pleomorphic tumours, adeno lymphomas show a 
great preponderance of males — m Plaut s collected cases, 50 males to 12 females 
It would be of interest to determine whether or not heterotopic salivary tissue m 
lymph glands occurs more often m men than women 

(c) Situation 

V/iih few exceptions the tumours are related to the parotid gland being 
situated usually quite superficially and often separate from the gland, or occasion 
ally m its substance A few of the tumours have been related to the submaxi/larj* 
gland Two cases with bilateral tumours have been reported (Plaut) 

{d) Duration and rate of growth 

Most of the tumours are of slow growth The pre operative duration vanes 
from a few weeks to many years, wjth an average of about 6 years Even after 
long duration some tumours are stiH quite small, eg m the fourth case 
michael et al the tumour was onlv 2 centimetres m diameter after 30 years Oo 
the other hand some of the tumours have attained a large size in much shorter 
periods 

(e) Prognosis 

With rare exceptions the tumours arc encapsulated, easy to shell out completely, 
and quite benign Recurrence is unusual , and frankly malignant characters, 
as m the cases of Stohr and Risak, and S^obolew (references by Plaut), arc rare 
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Chevassa deprecated the tendency to give the name sarcoma to every malignant 
tumour the elements of which are arranged diffusely ’ This warning still often 
neglected along with the histology of the four examples of anaplastic carcinoma 
described above is all that need be said of sarcoma of the salivary glands 


SALIVARY ADENO LYMPHOMAS 

These relatively rare growths, which constitute less than 10 per cent of all 
salivary tumours are highly distinctive and unrelated to the common pleomorphic 
adenomas and adenocarciitomas Under the quite appropriate alternative name 
of papiUary cystadenoma they were firs! described in 1910 by Albrecht and Arzt, 
who noticed the close resemblance of their epithelium to that of salivary ducts 
In 1923 Nicholson reported the first English cases describing the tumours as 



Fio 153 — Case X Adeno lymphoma <xg0) 


adenomas of heterotopic salivary tissue m the prcparotid lymph glands The 
best general account of these tumours is that of Carmichael Davie and Stewart 
(1935) who reviewed 26 previously reported cases and added 8 of their own 
By 1942 Plaut was able to bring the total number of reported cases up to 64 
I have studied two specimens of typical adeno lymphoma the details of which 
arc briefly as follow 

Case X~\ man of 67 years had had a slowly enlarging mass below ihc left car for 
H years. Excised mtact this w^s an cncapsulalcd ovoid mass resembling an enbrged 
lymph gland 2 5x2x2 centimetres On section U consisted of several large cystic 
spaces occupied by gelatinous material and into whwh pro^ccied some fringes of papihary 
growth some crescentic areas of solid tissue lay at ihc periphery in places (Fig 152) 
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' onkocytoma” should be discarded Kraissl and Stout’s suggestion that 
adeno lymphomas arise from \estiges of orbital salivary glands is wholly 
speculative 
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(2) Structure 

(fl) Naked eye characters 

The tumours are rounded, ovoid or sli^tly flattened, with an even or slightly 
lobulatcd smooth surface and & distinct capsule On section, they may be tv holly 
solid but are much more often partly cystic The tumour tissue forms shag^ 
papillary fringes or masses projecting into the cystic spaces The cyst contents 
may be mucoid, milky, or turbid resembling liquid caseous material or pus m 
wbeh event the surgeon may easily mistake the tumour for a tuberculous lymph 
gland as m my Case XI 

(6) Histology 

The microscopic structure of the growth is highly distinctive— show mg a 
more or less intimate mixture of lymphoid stroma with a characteristic epithelial 
parenchyma which forms tubules or lines the cystic spaces and the branching 
mtra-cystic papillary projections The epithelium closely resembles that of the 
medium sized ducts of the salivary glands It consists of a double layer of cells 
comprising a regular palisade of tall columnar eosinophilic cells which reach 
the free surface and have their nuclei m an even row towards the free margin 
and a basal layer of smaller irregular cells usually fewer m number and less regu 
larly spaced than the tall cells The stroma between the epithelial tubules or cysts 
or forming the cores of the branching papillary structure is infiltrated by few or 
many lymphocytes or beset with prominent lymphoid follicles Some plasma 
cells or eosinophil leucocytes may min^e with the lymphocytes Dense fibrous 
stroma may be present in places , and the capsule of the tumour is fibrous and 
well defined 

(3) Histogenesis 

Nicholson s view that these tumours arise from heierotopic salivary tissue 
in IjTnph glands has already been mentioned Before reporting his two cases 
Nicholson had already (1922) noted the observation of Neissc that heterotopic 
salivary tubules arc frequently present in the preparoud lymph glands of infants 
and had himself reported an example of persistence of such tubules m an adult 
Moreover he had no doubt that the two tumours which he described were indeed 
within lymph glands an opinion which the structure m my Case X also strongly 
supports The frequent separateness of the tumours from the parotid gland 
and the frequency with which at operation they arc regarded as enlarged lymph 
glands also support Nicholson s view which indeed has gamed wide acceptance 
and which I am satisfied is the correct one Adeno lymphoma , whilst not an 
id«l name is a brief and descriptively convenient one expressing the combination 
of epithelial glandular and lymphoid tissue m these tumours though papillary 
cystadenoma and salivary adenoma of lymph glands arc also quite 
appropriate 

The opinion of some uorkers that the tumours arise from branchial remains 
IS groundless as well as superfluous So also is the view that they arise from a 
special kind of epithelial cell seen m the salivary gland of old people the pykno- 
cyte ‘ of Zimmermann or onkocjic of Hampcrl and Jafle s ugly name 
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irregular glandular spaces In places the epithelium has a prominent cuticular margin 
The cytoplasm is distinctly eosinophilic and foamy in structure because it contains 
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EPITHELUL TUMOURS OF THE NASAL AND PARANASAL CAVITIES 

Although most parts of the nml and paranasal cavities arc lined not by 
squamous stratified epithelium but by pseudo stratified respiratory epithelium 
jt IS not surprising that many of the epithelial tumours of these cavities arc of 
squamous structure The nasal epithelium is derived mainly from the ectoderm. 
It persists m the squamous form m the region of the nostrils and as in the 
bronchi the respiratory epithelium readily undergoes squamous conversion m 
neoplasms Some tumours, however retain the structure of the pseudo stratified 
epithelium, with or without cilia Other tumours the nasal adenocarcinomas 
clearly arise from the nasal glands A special group of tumours involving 
the maxillary antrum and possessing a variable structure often described as 
resembling the cystic basal cell carcinomas of the skm or the so-called mixed 
tumours of the salivary glands stiU cause confusion I shall advance reasons 
for believing many of these to be adamantinomas ’ arising from the paradental 
epithelial residues It will be useful to outline first my own observations of 
nasal tumours 

ELEVEN PERSONALLY STUDIED NASAL EPITHELIAL TUMOURS 

(1) Epidermoid caremoma 

Case /-—Male aged 56 Pieces of tumour curetted from the sphenoid and ethmoid 
sinuses showed active squamous-cetl carcinoma 

Case //—Female aged 64 Masses of tumour remo\’ed from the maxiliary antrum 
showed well differentiated squamous-cell carcinoma 

Cate HI — Male aged 69 Masses of tumour remosed from the maxillary antrum 
showed non-cornifymg squamous-cell carcinoma 

Case /F— Female aged 67 Pieces of tumour rcriKned from the maxillary antrum 
showed diffuse cellular caicinoma of epidermoid type 

Casey — Male aged 54 History — Pain and swelling of face for 15 months Necropsy 
showed Tight antrvm and sumwnding bone replaced by a huge film growth with great 
enlargunent of the face and invasion of the skm of the cheek and eyelid Tumour deposits 
were present in the upper postenor cervical lymph glands but there were no remote 
mctasiascs Histofog ) — Both primary growth and lymph nodal mclasiases showed 
diffusely cellular anaplastic epidermoid caremoma m pans so undiffcxenhaleJ as not lo 
be recognizably epithelial in character 

(2) Adenocarcinoma 

Case I { — A man aged 68 had noticed increasing nasal obstruction and discharge for 
4 years and more recent swelling of the nos" and left side of the face Examination 
showed the left nasal cavity to be distended by a mass of friable growth and skiagrams 
showed enlargement and opacity of the maxillaiy sinus Deep \ ray therapy produced 
no noticeable improvement in the tumour and S years later the patient wus reported 
by relatives to have ex.tensJvo ufceraimg growth Hisiohg) (Fig 154)— Pieces of the 
nasal portion of the tumour show uethdifferentiated adenocarcinoma consisting of low 
columnar or pyramidal celts arranged m a single layer around well-defined acini or 
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Case ^//— A man aged 70 had had symptoms of an enlarging nasal and antraUumour 
for 3 >ears Examination and exploraioiy operation show\,d large masses of growth la 
the right half of the nasal cavity and m the antrum the anterior bonj wall of the antnini 
was destroyed and a mass of growth projected externally Hutohgy (Fig 155}— Peccs 
of tissue removed from the nasal, antral and externally projecting parts of the growth all 
show similar characters The tumour an adenocarcinoma with areas of acinar structure 



Fio 15B — Case X Details of nasal papilloma the epithelium of which is 
respiratory type (marked by arrows) and partly of squamous stratified type ^ 
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had caused a perforation into the antrum and Wood had come from the nose ) Operation 
disclosed a fnable mass of growth distending the antrum , this was easily removed except 
along the nasal wall to which it adhered firmly Radium was inserted Microscopical 
examination (Fig 159) showed the tumour to consist of well defined small and large 
masses and trabeculae of epithelial tissue in places closely like those of the cystic basal<el! 
carcinomas of the skin m other places resembling adamantinoma of the jaws The 
marginal parts of the masses were formed of ^sely set palisades of cubical or columnar 
cells The cells of the central parts of the masses were less compact with many rounded 
intercellular spaces which either appeared empty or contamed some pale eosinophilic 



Fio 159B — Case XI Basal cell carcinoma ( adamantinoma ) of antrum (Xl20) 

secretion These spaces gave many of the epithelial masses a 
glandular appearance but as m the pleomoiphic tumours of the salivary gia . J^^ar 
adamantinomas , the cells lining the spaces were flattened and showed no » 
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similaF to that of Ca« VI but with many areas of imperfectly differcnliatcd structure 
consisting of irregular gland spaces lined by double or triple layers of epithelial cells 
solid epithelial cords or masses ot mass's nddied by dilated acinar spaces giving a 
cribriform or honevcombed appearance Mitotic figures are present m moderate numbers 

CaseVllI —Male aged 68 Pieces of tomourremoved from the ethmoid region showed 
adenocarcinoma rcsembhng that of the previous case 

Case IX — A small sessile greyish tumour } centun tre in diameter was remoted from 
the lateral wall of the nasal cavity of a man of 75 years Histohgy (Fig 156>— It is a 
well differentiated papillary mucoid adenocarcinonia consisting of convoluted and 
branching layers of columnar-cell epithelium includmg many mucus-conlaining goblet 
cells along with quantities of extra-cellular mucinous secretion Most of the epithelium 
IS single layered but in places it appears pseudo stratified No ciliated cells can be found 
Moderate numbers of mitotic figures arc present 

(3) Papillary respiratory epithelial carctnoma ‘ papilloma ’ 

Case X — mucous polyp of unrecorded duration was removed from the nasal 
cavity of a man of 50 years Microseaptcolly (Figs 15? and 158) it proved unexpectedly 
to be a papillary carcinoma clearly derived from (he ciliated pscudo-stratified respiratory 
epithelium The surface of the growth and folded branching spaces within it were clothed 
by a thicV" layer of epithelium partly of typical ciliated pseudo stratified type and partly 
of stratified squamoid type the two alternating and merging with one another Where 
the squamous changes were prominent there were many solid clumps and columns of 
epithelium occupied centrally by large masses ofswoilen polygonal and squamous cellr 
but without comificaiion Mitotic figures were ptcniifu! Two months later a recurrent 
growth was removed from the mattUaiy antrum and this showed similar characters 
with however more advanced squamous change and a coarser papillary structure 



Fio 159A-CtMeA’/ Basal-cell caremofna ( adamantinoma )orantrum (x 120) 

(4) Carcinoma of wxalled basal-ccH typ® adamanlmoma 

Cose V/— A woman aged 46 complained of enlargement of the left side of the face 
of 4 years duration recently a swelling of Uw alveolar tidgc had necessitated cutting 
away part of her dental plate and the left side of her nose was growing larger (When 
rfic had had all her iceib removed 21 years previously extraction of the left upper incisor 
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anaplastic ones, and the latter may be so cellular and diffuse m structure that 
parti of them may be microscopically indistinguishable from sarcoma, as m mv 
Case V Epidermoid carcinomas arc seldom of Ipng duration, and the more 
'anaplastic often kill within a few months of the onset of symptoms Metastasis 
to the upper deep cervical Ivmph glands is not unusual in the later 'Stages, but 
remote metastasis is not commonly recorded MacComb and Martin reported 
metastases m 19 of 65 cases of malignant nasal tumours (29 per cent) , most of 
these were m the cervical lymph glands , remote metastasis occurred in only 
6 cases, to lungs, bones, liver and brain , m all but one case with metastases 
the tumours were epidermoid carcinomas Rmgertz saw metastases m 32 of 1 19 
squamous cell carcinomas (27 per cent) Gaehtgens (1933) saw a case uith 
multiple blood borne metastases m the viscera and bones from a small unsuspected 
primary nasal tumour 

(2) Adenocarcinomas 

The structure of some of these, as m my Cases VI, VII and VIII, makes it 
clear that they ha\e arisen from the glands of the nasal mucosa Highly mucoid 
tumours, such as that of Case IX, may arise rather from the goblet celled surface 
epuhehum Parts of some of the adenocarcinomas show a variety of acmar, 
mucoid, cribriform and solid structures, resembling that seen m the pleomorphic 
salivary tumours The rate of growth is decidedly less than that of the epidermoid 
tumours, durations of several or many years being common, as m Cases VI and 
\II The slower growing, best differentiated glandular growths of the nasal 
mucosa, Rmgertz and others have called ‘ adenomas ”, admitting, houever, that 
recurrence is frequent and that the distinction from carcinoma is indefinite The 
adenocarcinomas eventually destroy the surrounding bones, infiltrate soft tissues, 
and ulcerate in the mouth, pharynx or externally I do not know of any adequately 
substantiated examples of metastasis , MacComb and Martin mention one case, 
but without details None of Rmgertz’s 10 cases showed metastasis ^ ^ 

(3) Basal-cell carcinomas and adamantinomas 

Adamantinomas arc, of course, not primarily nasal tumours , but from the 
close anatomical relationship of the roots of the maxillary teeth to the floor o 
the antrum of Highmore, it is obvious that tumours derived from the ma\« ary 
paradental residues must in many c ises grow into the antral cavity (For examp es 
see the cases of VoTZimer and Perla (1932), and Simmons (1928) Nos 3 and ; 
Yet this is often overlooked by pathologists who accordingly continue to con us 
such tumours with ‘ cystic adenoid carcinoma”, ” salivary tumour ’ , or 
cell carcinoma ”, as m ray Case XI above Geschickter s list of nasal and para 
nasal tumours did not mention adamantinoma and I suspect that some a 
least of his 15 ‘ cvstic basal cell carcinomas” (including that of his Bg k 
and also the supposed ‘ adenocaremoma of Schneiderian, type ” depicted m 
Fig 18 may really have been adamantfnomas The diversity of l 

cystic change seen m adamantinomas and the close resemblance of some ‘ ® 
to structures seen in basal cell carcinomas of the skin and m the pleomorp i 
salivary tumours account for the vane^ of designations of the antral adaman i 
nomas when their true nature is not recognized Careful search of several diflcr^ri 
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onentation Some of the epithelial masses contamed a loose mcshv.otk of cells resembling 
the stellate reticulum of adamantinomas No prickle cells or comification could be 
found Mitotic figures were scanty Comment — ^This tumour was at first identified by 
me as a cystic adenoid basal-ccU carcinoma of the antrum and I realized its true 
identity only later If it had ptedomtnanttjr involved the alveolar region of the jaw it 
would undoubtedly have been correctly identified at first The history of injury to the 
antrum during extraction of the teeth serves to remind us how close the roots of the teeth 
hre to this cavity, and therefore how Tidily a tumour derived from the paradental residues 
might extend primarily into the antrum 

STRUCTURAL TYPES OF NASAL TUMOURS AND THEIR BEHAVIOUR 

These have been exemplified in the foregoing cases The monograph of 
Rmgertz (1938) contains much valuable mformatjon and excellent pholomtcro 
graphs Geschickter (1935) also has described and depicted examples 

(1) Eptdcrmotd and respiratory papillomas and carcinomas 

(a) PeviUowas 

PapiUomas clothed by squamous sttaltfied or lespvratorv epithcUum are race 
and, as with most other papillary growths of mucous membranes their bemgnancy 
open to doubt An excellent paper by Kramer and Som (1935) reviewed 85 
tumours of this kind These affected males more often than females occurred 
mainly in middle age and arose more often m the paranasal sinuses— usually 
the ethmoid or maxillary— than in the nasal cavity There was often a long 
history of nasal infection but the causative influence of this was doubtful All 
kinds of epjihehum, respiratory squamous and transitional might be seen m 
one tumour Recurrence after removal was usual because there is usually 
diffuse mvolvemenl of the nasal mucosa— true papillomatosis The interval 
prior to recurrence varied greatly and might be as long as 8 years Repeated 
recurrences might take place during many years without the supervention of 
invasive chaiactcis or histological malignancy Carcinomatous change was 
however a common termination Rmgertz s account of 10 new cases confirmed 
the greater incidence m males, the occurrence of mullicentric papillomatosis, the 
variety of the epithelium, the proneness to recur and to become malignant 
It seems cleir that no sharp distinction can be made between benign papillomas 
and papillary carcinomas Tumours IX and X above would certainly have 
been included as ‘ papillomas by Kramer and Som Case X showi how 
readily parts of a tumour of respiratory epithelial type may assume a well differ 
entiaied squamous papillary architecture 

(b) Epidenmid larcinvmas 

These, usually of the ordinary squamous celled type and less often of the 

lympho epithelioma type are the commonest nasal tumours The maxillary 
antrum is their most frequent site of origin but lympho epitheliomas arc more 
often nasal than antral (Geschickter) The cancerous epithelium may exhibit 
to varying degrees the characters of respiratory p cudo stratified epithcltum*' 
(excellent photos by Rmgertz) but »qunmous changu is nearly alwaxs prominent 
vfn malignant tumours Like the carcinomas of the fauces and pharynx the 
nasal carcinomas differ greatly from one anoth^.r m their degrees of dilTercntiaiion 
Tumours of highly keratinizing type arc less frequent than poorly differentiated 
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of arsenjc smelters , the flock had had attacks of arsenical poisoning, and ar«eLic 
was present in small quantities in the tumours and organs of the cancerous animals 
Nieberle also referred to endemic nasal tumours m horses and cattle, reported 
from Sweden by Stemslrom and Magnusson The nasal and paranasal cavities are 
among the commonest sites of caranoma in horses (Feldman, 1932) Experimental 
investigation of the possible carcmo^nic action of inhaled nickel, chromium, 
arsenic and their compounds, and of other occupational fumes and dusts is 
needed 
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sections of a tumour may be necessary in order to discover typical adamantmo 
matous epithelium with well formed stellate reticulum , this applied to my Case XI 
The ea';e with which adamantinomas may be confused with ‘ basaliomas ” 
and “ salivary tumours was recognized by Rmgertz, who spoke of a ‘ basa 
homa type ’ of adamantinoma and who said “ if the whole adamantinoma 
IS of the basalioma type, it is impossible to distinguish the growth histologically 
from a salivarv gland tumor And again, he rightly insisted ‘ m the case of 
maxillarv tumors it is often impossible to determine whether the tumor arose 
in the alveolar process or m the sinuses ’* 

s/ I do not deny that true nasal tumours of basal cell type occur Indeed m 
view of the closely similar structures to be seen in basal cell carcinomas of the 
skin the pleomorphic salivary tumours and the adamantinomas it might be 
expected that some of the tumouri, of the nasal epilhcha would display similar 
structures But it is certain that these tumours and the antral and nasal adamanti 
nomas have often been confused with one another, especially when only one or 
two micro sections of the tumours have been examined and which of any given 
worker s diagnoses are correct and which incorrect it is often impossible to say 
I believe that the more thoroughly tumours of basal cell appearance are examined 
the higher the proportion of them that will be recognized as being adamantinomas 
The behaviour of the antral adamantinomas resembles that of their mandibular 
and alveolar counterparts They are of slow growth distending and destroying 
the surrounding bone dithcuit to eradicate and usually fatal, but rarely producing 
metasti^ses 


THE CAUSATION OF NASAL TUMOURS 

The age distribution of nasal and paranasal carcinomas is about that of 
carcinomas m general they are unusual m young people and most prevalent 
in the sixth and seventh decades The mean age of my 10 cases was 64 years 
and the mean age of MacComb and Martin s 65 patients with malignant nasal 
tumours 58 of which were carcinomas was 55 vears In most senes of cases 
there have been more males than females — 8 to 2 m my series 41 to 24 in MacComb 
and Martin s but m Rmgertz % senes there were more women than men 

The evidence that cither the ordinary infections of the nasal cavjty and sinuses 
or the presence of simple inflammatory polypi predisposes to carcinoma is mcon 
elusive but Rmgcitz believes that there is adequate evidence of such a prcdispo 
siuon In Gaehigcn s case the patient had had rhinosclcroma six years earlier 
and the rest of the nasal mucosa showed polypoid changes and squamous 
metaplasia and two of MacComb and Martin s cases of epidermoid carcinoma 
had rhmoscleroma 

There is evidence that occupational exposure to certain inhaled irritants is a 
causative factor m some cases It is known that the inhalation of chromate dust 
or fumci may produce perforating ulcers of the nasal septum , and in 1890 
Newman reported a large adenocarcinoma of the nares of a man aged 47 years 
who hsd worked for 20 years in a chromate plant and who had a characteristic 
perforation of the septum Stephens (1933) and Bridge (1939) reftr to cases of 
nasal cancer m nickel workers Nicbcric (1939) reported endemic nasal adeno 
carcinomas m a Bock of sheep the animats were wnhm tlic fume and dust zone 
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carcinomas, the correct diagnosis of many of the aises so recorded will be plam 
It IS of course now well recognized that most of the erstwhile ‘ mediastinal oat cell 
sarcomas ” are secondary deposits of bronchial carcinoma (Barnard , Simpson , 
Bonser) It is still not sufficiently recognized that secondary growths m the 
pericardium pleura or cervical lymph glands miy easily be mistaken for primary 
tumours (Chapter 10) , and that other errors of pathological diagnosis are being 
made by those who are unaware of the structural versatility of bronchial canter 
and the ease with which small primary growths may escape detection at necropsy 
{see Willis 1938 , Turner and Wilhs, 1938) 

(c) Modern diagnostic methods, especially radiography and bronchoscopy 
must have brought about, not only improved diagnosis of lung cancer, but an 
increasing genera! acquaintance with the disease and its behaviour 

(d) Pulmonary carcinoma will, of course, have shared m the general increase 
of cancer because of the increased proportion of old people in the population 
Comparison of early and recent necropsy series as regards the frequency of lung 
cancer have olitn faded to take account of the age compositions of the respective 
series Since the disease is much commoner in men than in women, allowance 
must also be made for the sex ratios of necropsy senes to be compared 

(e) Of significance arc the analyses of necropsy records made by Bonser 
(1928 and 1934) and by Passey and Holmes (1935) Bonser’s analysis of the 
necropsies during 41 years at Leeds, where an unusually high proportion of fatal 
casts were examined showed no increase m the incidence of intra-thoracic cancer 
when considered with respect either to the total number of necropsies, the total 
number of cancer cases, or the total number of admissions to hospital Passey 
and Holmes studied the incidence of intra thoracic cancer m the necropsy records 
of 16 major teaching hospitals m Great Britain , m 8 hospitals there was no 
evidence that this was increasing, m 3 the results were inconclusive, while m 
5 institutions which did show an increase there were special circumstances which 
may have been responsible Sitscn and Steiner also are among the many 
pathologists who deny that there is any satisfactory evidence of a real increase 
m the incidence of lung cancer during recent years The suspicion is that where 
such increase has appeared to have been conspicuous, there was formerly a lo'' 
standard of accuracy ot pathological di ignosis and th at the standard has improved 
with the passage of time 

For the foregoing reasons, comparisons of early and recent clinical or necropsy 
estimates of incidence, or comparisons of the findings m different countries or in 
different hospitals, must be quite unreliable So much depends on the persona 
experience of the clinicians and pathologists concerned and current 
contain evidence enough that a uniformly high standard of diagnosis of t f 
elusive disease has not yet been attained by cither Now that the properties o 
the disease are becoming better known, however, its true frequency ana 
m a given community or institution might be ascertainable by 
careful and complete necropsies performed by skilled pathologists on all ta 
cases over a period (probably 20 or 30 years) sufficient to obv late chance nuctu 
tions 

(2) Age incidence 

Pulmonary carcinoma on the average affects rather voungcr people than most 
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I studied a bronchial adenocarcinoma with metastases m the lungs and lymph 
glands in a 9-year-old English setter (Fig 160) 

POSSIBLE CAUSATIVE FACTORS 

Every known inhaled substance and almost every known infection of the 
lungs has, by one writer or another, been claimed or suggested as a possible 
factor m the causation of pulmonary carcinoma The subject is then confused 



Fig 160 — Adenocarcinoma of broni-hus m a dog ('^ 120) 

and confusing , and there is good reason for a succinct statement separating 
definitely established facts from a mass of speculation — even at the risk of seeming 
a little over dogmatic The whole subject has been well reviewed by Hueper 

(1) Infections 

(i) Tuberculosis has often been described in association with uaremoma 
(Fried, 1935) In view of the frequency of pulmonary tuberculosis, this of cour^ 
IS inevitable , and no causative relationship can be deduced from such 
Indeed, Rokitansky s opinion that cancer and tuberculosis were 
has often been cited approvingly However, there is no evidence to show 
phthisis either predisposes to or protects from cancer of the lung 

ill) Influenza was at one time held to predispose to lung cancer, a sugg«s i 
which was devoid of any real basis and which now has few supporters 
(ill) Bronchitis appears frequentiy on pension claims as an 
of cancer but there is no satisfactory chmeal, statistical or pathological evi 
to suggest that it predisposes to cancer * Bronchitis ’ is a very popular 
very indefinite diagnosis and any chronic lung disease accompanied by a co 
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other kinds of caremoma, the mean age of various senes ranging between 45 and 
55 The mean age of my 84 necropsy cases was 55, and their age distribution 
was as follows 
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The disease is not very uncommon m young people , the ages of my youngest 
cases were 29 30 and 33 Field and QuilUam described an anaplastic 
carcinoma m a girl aged 4 and referred to Hirseh and Ryerson’s case of adeno 
carcinoma in a hoy of 5 and to Beardsley s case of adenocaremoma m an infant 
of 10 months Dick and Miller saw a large solitary metastasis m the femur 
from a bronchial carcinoma in a girl of 9 years 

(3) Sex incidence 

All senes show a decided preponderance of males with an average of about 
80 per cent (Simons) My 84 necropsies comprised 70 men and 14 women, 
a ratio of 5 3 Since it is very unlikely that there can be any real sexual diifercnce 
between the lungs of males and females this stnkmg difference m the sex incidence 
of lung cancer points strongly to the importance of extrinsic occupational or 
habitual factors m its causation 

(4) Racial incidence 

Pulmonary cancer is recorded from various non European peoples eg 
Malays Chinese, Japanese (Bonne) but of course there are no adequate 
figures for esiunatmg its real incidence, and comparisons with the white races 
are not at present possible 

(5) Lung tumours in animals 

Mice often develop single of multiple adenomas or adenocarcinomas 
of the lungs These tumours first fully described by Tyzzcr, have been used 
extensively m experimental work as described m Sections I and VI of Chapter 4 
In a large number of mice alioacd to live their full span of life Wells ef < 7 / (1941) 
found 2 per cent with carcinoma of the lung raelastases outside the lungs were 
present in a small proportion of cases and sarcoma like structure was seen in 
many of the tumours Rats rarely get lung tumours and areas of bronchi 
cctasis w;ih squamous metaplasia which arc common m these animals must 
not be mistaken for caremoma Feldman (1932) mentions infrequent examples 
of pulrnomry carcinoma in the horse ox dog cat sheep and kangaroo he 
himself (1931) described 3 lung tumours m sheep Apperly described an adeno 
evremoma m a fowl Niebcrle and Cohrs (Fig 158) depicted a large adenoma 
of a dogs lung and Polcy and Taylor saw a pleomorphic cellular growth 
accompanied by hypertrophic ostco anhropathv in a young dog Rudduck and 
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of such agents, absorption by other routes must also be considered Tar. oil, 
soots, tobacco smoke and other smokes, must all be arraigned , but clearly, 
proof of either the culpability or innocence of any particular material wiH not 
be easy to establish Such proof will entail (a) demonstration of the presence of 
carcinogenic substances m the suspected material, (b) evidence that the material 
IS inhaled or otherwise absorbed by exposed persons, and (c) evidence that habau 
ally exposed persons do show an cxcessnc incidence of lung cancer, and that 
tlus excessive incidence is reduced by cfimmiting the suspected risk While the 
first step (a) has already been aaomplishcd for many of the suspect materials, 
scarcely any of the evidence (b) or (c) has been obtained, and it will be very difficult 
to obtain 

For example, suppose that tobacco smoking ts an important cause of lung 
cancer and that it acts by producing chemical carcinogens which arc inhaled 
It may be easy to identify the carcinogens m tobacco smoke or tar, but it may 
be diflicult to prove th it they arc cficctrtcly inhaled, even more difiicuU to group 
patients correctly according to their present and past tobacco consumption, and 
probably impossible to prevail on any large group of men of homogeneous 
occupation to renounce smokmg for lile so that the ultimate mcidc.ncc of lusg 
cancer m them (proved by necropsy) may be compared with that of their smoking 
fellows Comparisons of the smoking habits of victims of lung cancer with 
those of control cases obtained by careful questionnaires, like >Iul!cr‘s 
afford strong grounds for suspecting the carcinogenic results of smoking , but, 
however strongly suggestive, they cannot afford mconirovcrliblc proof— especially 
in the eyes of smokers themselves ’ Proof of the harmfulncss of inhaled domestic 
and industrial soots and smokes or of dust from tarred roads, to which all persons 
m urban populations are almost equally exposed, will be even more difficult 
to secure 

(4) Schneeberg and Joaclumstha! and radio-aclive substances 

The frequent occurrence of fatal lung disease m the miners of the Erzgebirge 
has been recognized for over four centuries, but only within rerent years has 
this disease been clearly identified as bronchial carcinoma Hueper {p 435) give^ a 
full outline of the subject and Pirchan and SiU s paper (1932) is a \ finable sourvc 
of information The frequency of lung cancer m workers m the offending 
IS very high about three quarters of the Schneeberg miners and ncirly o”® 
of the Joachimsthal miners die of this disease There is then no doubt of tfts 
operation of some highly potent occupational factor, probably au 
substance 

The air m the mines contains not only iron cobalt, nickel and 
but also arsenic and radio active substances especially radon Each of the 
has been incriminated as the carcinogenic agent bv one writer or another , b 
the weight of the evidence fully outlined bv Hueper, points to radon as the mai 
factor This is supported also by the fact that cancer of the lung has^cune 
in a number of laboratory workers handling radioactive material Howeve 
experimental work has not yet verified the efficacy of inhaled radio active suu 
stances as a cause of lung cantor and until this has been done, a final devist 
must be deferred 
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IS apt to be so dubbed until its progress demands a more precise diagnosis In 
many cases m which bronchitis ” has appeared to precede the appearance of 
lung cancer by some months or years ihe symptoms were caused by the cancer 
from the beginmng There is no chnicai evidence that bronchiectasis predisposes 
to carcinoma , but Womack and Graham, and Stewart and Allison found 
minute cancerous foci m bronchiectatic lun^ 

(iv) Pneumonia — There is no evidence that pneumonia is ever a significant 
precursor of cancer Attacks of * pneumonia due to broncbal obstruction, 
or of pleurisy ’ due to the same cause or to tumour invasion of the pleura, 
are common inaugural symptoms of bronchial caremoraa 

(2) Pneumoconiosis 

Hueper gives a full discussion of the contradictory opinions held regarding 
the possible importance of the seseral kinds of pneumoconiosis in the causation 
of lung cancer 5i/icosrr is, of course sometimes seen in association with cancer, 
and has been thought by some workers (e g Klotz) to predi pose to this 
disease , but the evidence is inconclusive, and study of occupational groups 
exposed to silicosis does not suggest any special predisposition (Vorwald 
and Karr Kennaway and Kennaway and other references by Hueper) 
Expenmenial results also have been inconclusive Vorwald and Karr failed to 
demonstrate any carcinogenic effect of inhaled silicates of various kinds m labora- 
tory animals but Campbell’s experiments (described m Chapter 4) showed an 
meteased incidence of lung tumours m mice following inhalation of inorganic 
dusts containing silica Asbestosis has been reported in association with carcinoma 
m a few cases (Holleb and Angrist), and a causative relationship has been 
suggested because of the youth of several of the patients predominance of carci- 
nomas of the squamous type, and muUicentric origin apparently related to pre- 
canccrous squamous metaplasia in some of them However the number of cases 
is yet too small to permit any definite conclusion to be drawn Stderosis 
accompanying lung cancer has been described in only a few cases , but the 
apparently excessive liability of metal grinders to pulmonary carcinoma and 
the results of Campbell s experiments with dusts containing iron oxide suggest 
a possible causative relationship Anthracous has not been proved to be a 
causative factor According to Kennaway and Kennaway the registered deaths 
from lung cancer arc fewer m coal miners than m the population generally It 
has been suggested however that inhaled atmospheric soot the mam source of 
the common anthracosis of city dwellers may be carcinogenic not because of 
Its carbon content, but because jl may contain carcinogenic hydrocarbons, a 
possibility now to be briefly discussed 

(3) Carcinogenic hydrocarbons 

Experimental investigation outlined m Chapter 4 has shown that the incidence 
of lung tumours m mice can be markedly increased by the administration of 
carcinogenic hydrocarbons bv inhalation or by subcutaneous intrapcntoncal or 
intravenous injections The possiMity must then be conceded that exposure 
of human beings to such substances may be a factor m the causation of lung 
cancer and that while inhalation is clcarlv the most likely mode of introduction 
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pathological and experimental research There are strong grounds for believing that 
inhaled radio activ e substances can cause lung cancer, but experimental verification 
of this has yet to be made Further study is required also on the possible carciao 
genic properties of inhaled arsenic, chromates and nickel compounds Neither 
trauma nor heredity plays any significant part m human lung cancer 


SITE OF ORIGIN 

(1) Side affected 

As might be anticipated trom the relative sizes of the two lungs, carcinoma 
of the lung occurs slightly more frequently on the right side than on the left 
Of 2,177 cases collected by Simons, the right lung was affected m 1,147, the left 
in 992, and both lungs m 38 cases In my 84 necropsy cases, the origins of the 
tumours were in the right lung m 45 cases, in the left lung m 36, at the bifurcation 
of the trachea in 2 cases, and diffusely m both lungs in I case 

(2) Lobe affected 

The lobar distribution of 649 tumours tabulated by Simons was right upper 
169, right middle 70, right lower 1 19, left upper 179, left lower 1 12 My correspond 
mg figures were 9, 3, 8, 9, 6, giving closel) similar proportions In many cases, 
of course, the tumours arise not m particular lobes, but m the mam right or left 
bronchi or at the tracheal bifurcation , this applied to 42 of my 84 cases, and 
to 179 of Kikuth’s 246 cases 

(3) Part of lung affected 

At least three quarters of the tumours demonstrably arise m the large bronchi, 
either the mam bronchi or the lobar bronchi m or near the hilar region In my 
senes the tumours arose m the main bronchi or tracheal bifurcation m 42 cases, 
m mam lobar bronchi in 27 cases, in the periphery of the lung m 6 cases, diffusely 
and without recognizable local origin m 4 cases, while in 5 cises the tumours 
were so large that their origin could not be specified Thus 69 tumours (82 per 
cent) demonstrably arose from large bronchi Since the more peripheral tumours 
do not differ m structure or behaviour from those of obviously bronchial origin 
It IS clear that all or nearly all pulmonary carcinomas are bronchial carcinom:^ 
I have not seen a tumour, or a report of one, for which it seemt-d necessary o 
postulate an alveolar origin , and, if such tumours do- exist, I see no reaso 
to suppose that they would differ m any special way from other pulmonary 
carcinomas 


(4) Apical carcinomas ^ 

These have been singled out for special description by clinicians, because o 
their proneness to involve the brachial and cervical sympathetic nerves 
Owen et al ) Pancoast’s suggestion that these tumours have a special origin f 
branchial rests is quite baseless , the tumours arc merely apical * 

carcinomas Tumours of other kinds in the same region may of cou 
produce similar symptoms 



POSSIBLE CAUSATIVE FACTORS 


365 


(5) Arsenic 

The catemogeme propeities of arsenic for the skin naturally suggested that 
It mi^t be the offending component of the dust lu the Er7gebirge mines There 
js some evidence too that workers with arsemc-contaming sheep dips may be 
predisposed to lung cancer (Merewether) , and it has also been suggested 
that the considerable quantities of arsenic present m tobacco smoke may be a 
dangenn this respect (see annotation British Medical Journal 1946 i,94) Further 
statistical and experimental mvesli^tion is needed however, before it can be 
concluded that arsenic is a pulmonary carcinogen 

(Q Chromates 

* Workers exposed to chromate dusts or fumes develop dermatitis, stomatitis 
rhinitis and bronchitis Over 25 cases of pulmonary carcinoma among chromate 
workers have been reported (references bv Hueper, p 410) , but it is uncertain 
whether the responsible agents are the chromates themselves or some other 
substance 

(7) Nickel 

Nickel workers often develop dermatitis and the volatile compound nickel- 
carbonyl produces acute poisoning accompanied by pulmonary oedema and 
haemorrhages A high proportion of cases of cancer of the nasal passages and of 
the lungs has occucced tn two Welsh mckel tefmenes (references by Hueper, 
P 417) 

(8) Trauma 

Cases of carcinoma of the lung attributed to a blow on the chest or a pene- 
trating wound are not unusual m insurance or war pension claims There is no 
substantial statistical or pathological basis to support these , and when adequate 
data are available m such cases »t is usually clear that the occurrence of injury 
prior to the onset of the tumour was purely fortuitous 

(9) Heredity, and developmental anomalies of the lung 

While there is no doubt that different strains of mice differ markedly in the 
incidence of lung tumours there is no evidence of any familial predisposition 
to lung cancer m human beings Womack and Graham described cases of 
carcinoma which they believed to have supervened on congenital bronchiectasis 
or cystic changes but m my opinion the changes they observed were not develop- 
mental but were secondary to the tumours 

(10) Summary of possible causatirc fattors 

There \s no satisfactory evidence that any of the common infections of the 
bronchi or lungs predisposes to ctrcinoma Silicosis is of doubtful causative 
importance and the evidence regarding the other forms of pneumoconiosis also 
IS inconclusive It is quite possible that the inhalation of carcinogenic hydro- 
carbons or other substances in soots smokes and dusts including tobacco smoke 
IS an important causative factor but proof of this will entail much more 
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structure appeared to be present m 65 tumours (77 per cent) , ^vhl!e 19 tumours 
(23 per cent) showed heterogeneous or variable structure The degree of structural 




range m individual tumours is even greater than that indicated by the foregoing 
iigures forthe sections examined were only stray samples of parts of the growths, 
more thorough examination would certainly ha\e disclosed variable structure m 
a larger proportion of casej» Figs 161-166 depict some of the mam Upes 
Siruciiirf*. ^ 
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MICROSCOPICAL STRUCTURE AND ORIGIN 
Most writers (e g Simons) distinguish at least three mam types of pulmonary 
•catcmoma— ^dcnocarcmoraa, squamous cell carcinoma and undifferentiated 
carcinomas and more elaborate classi6cations also distinguish oat celled 
spheroidal celled, mucoid, papillary and other t>pes of growth While these 
■names aU hav\, dcscripUve \alue and while many pulmonary cancers consist 
predominantly sometimes exclusi\ely of growth of a particular type, jt must be 
emphasized that there is only one entity carcinoma of the lung, that mdi\idual 



Fio 161 — Spindk-celled carccnoma of bronchus from a man aged 73 {x 80) 
tumours shoiv various structural combinations, and that great pleomorphism is 
possible m one tumour Review of the microscopical findings in my 84 necropsy 
cases (an average of 6 sections per case from diffetcnt parts of the tumours, 
primary and secondary, were examined) showed the following variations of 


structure 

Adenocarcinoma onlj (including acmar papillary 
mucoid and signet ring structure) - - - - I6 cases 

Squamous carcinoma only - - - - ~ 12 , 

Combmed squamous and adenocarcinoma - - 2 , 

Anaplastic carcinoma onlv (including oat celled spmdlc 
ceiled spheroidal-cclied and pleomorphic celled - 37 , 

Combined anaplastic and adenocarcinoma - - - 8 , 

Combmed anaplastic and squamous carcinoma - - 5 , 

Combined anaplastic squamous and adenoearcinom'i - 4 „ 


Thus anaplastic or undifiercntiatcd structure was the most common it was 
present cither alone or along with recognizably differentiated structures, m 54 
tumours (64 per cent) Glandular structure alone or m combination was present 
in 30 tumours (36 per cent) Squamous structure was the least frequent , il was 
present alone or m combination iti 23 tumours (27 per cent) Homogeneous 
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adenocarcinomas arising from peripheral bronchioles — is absurd Halpcrt and 
Pearson’s view that all carcinomas of the lung arise from undifferentialed 



Fig 165 — Metastasis of mucoid adcnocarcuioma m brain from a «oman aged 29 A 
structure B=delail including tw-o nutoses (x80and375) 
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Oat*ceI!ed ’ or spindle-celled structure (Barnard , Bonser Simpjon 
Karsncr and Saphir) is common m bronchial carcinoma It may form the vvhok 
or a large part of the tumour, or it may be found along with squamous-cell or 
glandular structures The view adopted by some American writers that oat cell 
carcinoma is essentially squamous celled is unacceptable , it is anaplastic bronchial 
carcinoma, and is no more allied to squamous than to glandular epithelium 






Fio 164— From same case as Figs 162 and 163, showing signet rmgceJi struclurc 
mctasiisis m thyroid giand (xl20) 


Certain other opinions regarding the structure and origin of lung cancers 
must be mentioned here to be deprecated There has been much discussion as to 
whether these growths arise usually from the surface epithelium of the bronchi 
from the bronchial glands or from bronchioles or alveoli with attempts to inter 
pret particular hinds of structure as denoting an origin from one or another of 
these sources The plcomorphism of structure of many of the tumours shows 
plainly however that particular structural variants do not denote difTerent specific 
origins It IS probable that all of the epithelial elements m the fields of origin 
of the tumours surface cpithcha and glands alike participate in their formation 
just as cancerous change in the breast often aflccls large and small ducts and acmi 
simultaneously or successively E\tcnsivc ongm is patticulatly apparent m tliosc 
cases of diffuse lung cancer sometimes bilateral with no distinct single focus m 
any of the affected bronchi these cases are comparable with diffusely arising 
breast cancers biliary cancers or leather bottle cancers of the stomach 

Geschickter and Denison s contention that lung cancers arc divisible 
into two groups— hilar epidermoid carcinomas arising from large bronchi and 

AA 
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larger nearly 5 centimetres m diameter m the centra! part of the left hemisphere Careful 
search of all the viscera failed to detect any other growths, but the lungs were saved 
Microscopical study of the cerebral growths showed cystic adenocarcinoma ot a i)pe 
strongly suggesting a bronchial origin (Fig 166) The lung^ were then thoroughly searched 
and sections of several doubtful areas m the larger bronchi were prepared but no primary 
growth was found Finally, on slicing the lungs into thin slabs a nodule of growth 
4 millimetres m diameter was found m tfw lung substance m the left upper lobe and 
this consisted of adenocaremoma resembling that in the cerebral metastases 


(2) Complications of cancer of the lung 

These include bronchial occlusion, pulmonary collapse, bronchiectasis, 
pneumonia and abscess Infection and cavitation of the tumours themselves 
sometimes occur (Atkin , Fishberg and Rubin) Pleurisy is frequent, due either 
to infective complications m the lung, or to cancerous involvement of the pleura, 
in the latter case commonly producing persistent effusion, often blood stained, 
and often containing identifiable tumour ceils (Figs 48 and 49) Osteo arthropathy 
IS a rare remote effect of pulmonary cancer, but it may be the first symptom of 
the disease (Cratg) 

(3) Direct extensions of the growths 

These often involve the mediastinum great veins, pericardium or heart. 
Gross invasion of the mam pulmonary veins m the hilum of the lung is frequent 
and in some cases the intravenous growths project into the left atnum Invasion 
of the superior vena cava or innominate veins is not unusual, and the 
in these veins may extend into the right atnum (Dana and McIntosh) The 
pulmonary arteries are often compressed or even obliterated by surrounding 
growth but they are invaded b> tumour only rarely (Fig 38) Invasion of the 
pericardial cavity, usually around the great vessels and base of the heart, ma> 
take place directly from the primary growth or from deposits in the mediastma 
lymph glands Epicardial extensions especially in the lymphatics, are not unuiua , 
and they may reach the apex of the heart or may send prolongations mto the 
myocardium The heart may also suffer direct gross invasion the 
replacing the myocardium over small or large areas (references, Wilhs, 1934, p -5 1 
Direct invasion of the oesophagus or of the vertebrae is uncommon Apica 
tumours may involve the cervical sympathetic and the brachial plexus 

In many cases one or other of the various complications and extensio^^ 
enumerated produce the first symptoms of disease, and often m . 

diagnosis such as mediastinal tumour ”, pleural tumour ”, “ pencar 
tumour ’ pleurisy ” “ pneumonia ’ , ** bronchiectasis ”, “ cardne ^ 

phthisis etc In 9 of my 84 necropsy tases, the final clinical diagnosis 
been of some non neoplastic mtra thoracic disease 

(4) The rate of growth and duration 

In Chapter S reference was made to Eveleth and Wetzel s case m 
following pneumonectomy, a small residue of bronchial carcinoma 
2,500 grammes m 58 days, and to a specimen of my own (Case II below) iti v 
a metastasis m the oral mucosa attained a weight of 12 grammes in '' ^ 
On the other hand there occur tumours which lie almost dormant for > 
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‘reser\e cells’ m the bronchial epithehum is devoid of real foundaUon or 
meaning , it amounts to a self evident statement that the tumours arise from cells 
capable of muUipheation, and the so called ‘ reserve cell carcinomas * are merely 
anaplastic 


GROWTH COMPLICATIONS AND LOCAL SPREAD 

In their size, rate of growth local spread and production of metastases, 
pulmonary carcinomas show the utmost diversity Some tumours attain huge 
dimensions without producing remote metastases others remain small some 
tunes almost microscopic yet produce large metastases some grow with unex- 
ampled rapidity others remain relatively small after several years duration 
Some form uell defined solid masses of growth others produce more or less 
unifonn diffuse thickening of the walls of the bronchi and others again produce 
still more diffuse ill defined peribronchial infiltration of wide areas of a lung 
or of both lungs 



Fia 166 — Case I ^^cCastasls of adcnocareuioma m brain (x 120) 


(I) Mmote carcinomas of the lung 

These dcscr%e special comment Womack and Graham described three cases 
of bronchiectasis m which microscopic foci of abnormal epithelium identical in 
appearance with undifferentiated carcinoma were found Stewart and AHison 
saw a similar focus in a bronchiectatic lung Turner and I described a case m 
which a small almost invisible caranomatous area m a bronchus had produced 
fata! paraplegia from an cxlraduraJ saondary growth In the following case 
a minute primary growth produced fatal cerebral metastases 

Case /—A man ageU 49 jear* uiul^went unsucceafu! cxpleratory operation for 
ecrebraJ tomoiff ihe symptoms of which had appeared rereniJy and progressed 
rapnliy Arrmps^ <Ji«tos«d 2 »et1-dcfincd partly cysuc growths in the cerebrum the 
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(;i) Extra thoracic lymph glands are frequently affected, usually b> spread 
from cancerous thoracic ^ands, but sometimes from metastases m other organs 
The most frequently involved are those of the upper abdominal, cervical and 
axillary groups Cervical or axillary masses may be the first signs of disease 
and may cause misdiagnosis, as in a case which I recorded in my 1934 work 
(p 433, Case 169) 

(2) Metastases in serous membranes 

The pleura of course is frequently involved , dissemination m the plwai 
cavity has occurred in about one third of necropsy cases, eg in 25 of my 84 cases 
In some cases, usually those with effusion many nodular metastases are present 
on both the visceral and parietal pleura in all parts of the cavity , in other cases 
there arc only a few small nodules or plaques of growth at sites other than the 
region of primary pleural invasion The pericardium is cancerous in about one 
quarter of fatal cases, and the peritoneum in about JO per cent of cases Most 
supposedly primary tumours of the pleura or pericardium are really secondary 
to undetected bronchral carcinomas (see Chapter 10 , and Willis, 1934, p 77 , 
and 1938) 

(3) Blood-bomc metastases 

Metastasis by the blood stream is demonstrable m about three quarters of 
fatal cases, eg m 61 of my 84 cases The organs most frequently affected are the 
liver, adrenals, central nervous system, bones, kidneys and Jungs themsehes but 
no organ is exempt 

(i) The Iner contains metastases in nearly one half of fital cases eg m 32, 
39 and 47 per tent respectively in Simpsons. Kraft’s and my own series Hepatic 
enlargement may be the first sign of disease and may lead to a false diagnosis ot 
gastric or other abdominal cancer, as m 3 cases in my 1941 paper 

(«) The adrenals show metastases in a surprisingly high proportion of necrop- 
sies, e g m 30, 32, 34 36 and 40 per cent respectively in Simpson s, Bonser s, 
Kratt s Glomsct’s and my senes In most cases these metastases arc 
multiple and bilateral and arc usually situated in the medulla It is not unusua 
for the adrenals to be the only site of distant metastases, or for the bram an 

adrenals to be the onlv sites Cerebral and adrenal metastases frequently coexis 

this applied to II of my cases, i e to one third of the cases with adrenal 
and to nearly two thirds of the cases with cerebral deposits The adrenal grow 
rarely attain a large size or produce any symptoms 

fi») The central ner\ous s\sitm, usually the brain, contains metastases i 
about one quarter or one third of fatal cases, eg m 31 per cent according 
Dosquet, 41 per cent according to Fried and Buckley and 21 per |y 
my series In many cases pnmary cerebral disease is simulated and a reia i 
symptomless pulmonary growth is overlooked Thus, in 11 of Simpson s ^ 
cases with cerebral metastases, the clinical diagnoses were erroneous , an 
of my 18 necropsy cases with metastases m the brain primary cerebral is 
had been diagnosed Elsewhere (1934, p 188) I have referred to many 
examples of such misdiagnosis In all cas^ diagnosed as inhit 

nd in all cases of cerebral disease of obscure nature, careful radiogr p 
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m my case reported in 1938, in which there v.as good evidence that a smalt 
unsuspected bronchial caremoma found at necropsy had been present for at 
least years Goldman reviewed 11 cases of lung cancer with symptoms for 
longer than 2 years the durations ranging from 28 to 244 months 10 of the 
tumours were of epidermoid type 

"While the average symptomatic duration of lung cancer is only a few months 
this is no guide whatever to the real duration of the tumours Many of the primary 
growths remain symptomless and unsuspected during a large part or the whole 
of their course , and many others arc found at necropsy to be of a size and 
structure clearly showing a duration far longer than that of the symptoms they 
have produced In most cases the real duration of lung cancer cannot be deter 
mined e\en approximately and all estimates of average duration based on 
symptoms are bound to be decided underestimates This is an important point 
m considering the alleged causative influence of recent infection or trauma 

(5) Cancer cells in sputum 

These ha\c been identified by many workers (references m annotation British 
Medical Journal 1947 i 20) but I believe that the diagnostic relnbihty of 
sputum examination has been oter estimated Only a minority of tumours 
produce free clumps of tumour cells recognizable with certainty , the recognition 
of isolated tumour cells amongst the various non neophstic cells m sputum is 
rarely possible Diagnosis from sputum examination alone, unvenfted by biopsy 
or necropsy should be viewed ivith great caution 

(6) Simulation of bronchial carcinoma by secondary growths 

It IS impoTtanl for both bronchoscopist and pathologist to recognize that 
secondary growths m the lung sometimes involve the bronchial walls and simulate 
primary growths in appearance This may occur from metastatic carcinomas 
sarcomas or melanomas {king and Castlcman) and I have observed it also 
from invasion of the mam bronchial walls by hilar Hodgkm s disease and Ivmpho 
sarcoma 


METASTASIS 

With no other neoplasm is a knouJedge of metastasis more important to the 
clinician than with pulmonary carcinoma This tumour metastasizes with great 
frequency often widely and often at an early stage while the primary growth is 
still small and symptomless More diagnostic mistakes due to metastases are 
made m ihis disease than in any other 

(1) Metastases in Jjmph glands 

(i) The fiifar or mcdiaslmat glands contain tumour deposits m a high proportion 
of fata! cases eg m 104 of Simpson s 139 cases (75 per cent) and m 76 of my £4 
cases <94 per cent) These often attain large sizes frequently becoming much 
bulkier than the primary growth Infiltrating tumours of the liilum commonly 
coalesce with the lymph nodal deposits or on the other hand they may incor- 
porate unatTecicd lymph nodes 
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Case //—A man of 70 jcars had noticed two rapidly growing masses m his mouth 
for 4 weeks Examination showed well defined projecting slightly ulcerated purplish 
masses springing from the gums of the posterior molar regions of the lower jaw 
one on each side The larger tumour on the left side was excised , it was an o\oid 
mass 3 centimetres m mam diameter I2 grammes in weight and clothed by stretched 
partly denuded mucous membrane Microscopically it showed anaplastic carcinoma 
suggesting a pulmonary origin and skiagrams rescaled a large shadow in the right 
lower lobe some distance out from the hilum The remaining gingival metastasis continued 
to increase rapidly ulcerated and the patient died a few weeks later 



Fio 168 — CaselV Bronchial adenoma B = lumen of bronchus M»»mucosa C » bron'‘hiaI 
cartilages ens eloped by growth (x 6) 

Case III — For 6 months a middle aged man had suffered from an ulcerated 
m the floor of the mouth This was regarded as a carcinoma and was treated ^ ' 
with good result There then developed a large right sided pleural effusion 
aspirated The fluid was slightly blood stained and somewhat turbid and muc 
and examination revealed manyclumpsoflumourcclls including signet ^ 

b> droplets of mucin (Fig 48J Skiagrams showed a large mass in the ngn 
Necropsy revealed a huge mucoid adt-nocarcinoma replacing most of the right lung^^^ ^ 
metastases in the thoracic lymph glands one kidney and both adrenals 
scarred area m the floor of the mouth but no residual tumour It i of course P 
that the mouth tumour was an independent pnmary growth but it Sc ms more P. 
that It was a metastasis of the lung tumour which must already have been well a 
at the time the oral growth first appeared 

Other unusual metastatic sites included m my senes were 
pancreas, ovaries spleen pituitary gland, mucous membrane of gallbla 
prostate and testis , and references to other examples are given in Chap cr 
of my 1934 work 

BRONCHIAL ADENOMA *’ ^ 

The tumour now commonly designated bronchial ‘ adenoma 
described by H Mueller m 1882 In 1931 GeipJ reviewed 6 reported ca 
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cxainination of the lungs should be a routine pari of the clinical exarnination, 
before any surgical intervention is contemplated Adherence to this practice 
would obviate many useless operations 

The metastases of pulmonary carcinoma have a distribution sinnlar to that 
of metastatic growths m general m the ncrvoussystem(I934, pp 353 5and366-9) 



Fjo t$7 —Masses of metastatic growth projecting into hydrocele cavity (HH) from the sac 

wall ^S) (Slightly reduced ) 

The metastases are more often multiple than single are situated about equally 
often on the two sides and affect the cerebrum cerebellum bram stem and spinal 
cord m that order of frequency Diffuse or nodular dissemination in the Icpto 
meninges is usually secondary to metastatic deposits m the brain or choroid 
plexus as m cases described by Ginsberg Putscnar Fried and Sherman but it 
js possible that m occasional cases the menmges may be infected by direct spread 
from the thorax into the theca as suggested by Rchn Miller and Alpers and 
Smith Massitc extradural extensions through the intervertebral foramina may 
also produce compiession of the thoracic part of the spinal cord (Turner and 
Wiilis) The papers of Elhington Minkowski Globus and Mcltzcr and Baker 
contain instructive examples of metastatic tumours of the brain from pulmonary 
carcinoma 

(u) SkeJeial meJaslases arc present in about one-quarter of fatal cases and 
have often been mistaken for primary tumours or other bone diseases (references 
J934 p 189 and Case 136 p 433) Cosin described a man of 25 m whom 
mctastasc' m many bones from an oat-cell carcinoma produced punched out 
areas radiographically resembling myelomatosis, accompanied by anaemia 
thrombocytopenia and splenomegaly 

(i) Other sites metastases in which have caused difficulties of diagnosis or 
have caused early symptoms include the eyes (Hudson) the skm (see Case 
No 263 1934 p 433) mtestmes (Barnard and Elliott) a hydrocele sac (Willi®, 
1938 and Fig 167) the tongue (FiizwiUtams) and the oral mucosa as in the 
following two cases 
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post operative haemorrhage into the pleural cavity Operation Specimen— K lobuIaUdv-el! 
defined firm white growth 5 centimetres in mam diameter projected into the greatly dilated 
lobar bronchus and also into the surrounding tissues it had been cut across in its proumal 



Fic 171 — CaseV Bronchial adenoma (x 120) 

part where it had involved the mam bronchus TTie rest of the lung showed but 

collapse and infection Histology (Fig I7I ) — Voirorm solid trabecular s ,n 

uith some glandular acini slight marginal infiltration of surrounding tissue p 
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added 2 typical examples, and proposed to distinguish them from the usual 
bronchial carcinomas b> calling them benign basal-cell carcinomas ” Increasing 
recognition of the tumours and of their favourable outlook following adequate 
surgical removal led to their separation as a distinct group Hamperl’s description 
of 9 cases (1937) includes some excellent photomicrographs , and Foster Carter s 
admirable review of 70 cases (1941) is the best general account 



Fic l()9-—Careiy Bronchial adenoma details of siruciure lCOand400) 


(1) Personal!) studied specimens 

I have studied 6 examples of tlicse tumours all from >oung adults between 
the ages of 18 and 40 years all with long h»stonc;» from 2 to 16 years m duration 
and all with characteristic gross and microscopic structure (Figs 168 175) I 
record the following three examples 

Case IV — Ihsior } — Right lower lobectomy successfully performed by htr C J O 
Brown of Melbourne on a man aged 40 years following a history of cough and haemoptysis 
for 2 years Grorj Structure — Mam lower lobe bronchus the site of a welWifincd while 
tumour 3 centimetres in diameter projecting into ihe bronchus and also expanding into 
the surrounding lung (issue with bronchial cartilages visibly included in ihc lumour 
(Fig 168) Remainder of lobe shows obsiroclixe bronchicclasis coUapxe and mfcction 
Wufo/oo (Figs 169 and 170)— Uniform structure of solid cpilhchal masses and trabeculae 
but with fomution of distinct glandular tubules in places Disimct mfiliraiion of the 
bronchia! mucosa and of the extra bronchial tissues present at parts of thv grow th margins 
Some of the bronchial mucous glands included within llic tumour show apparent direct 
transiiion from glands to tumour (Fig I'X)) Somi. marhedly enlarged hilar lymph glands 
showed inflammatory changes only 

Core I —Uistary -A woman aged 39 years had had attacks of pneumonia at the ages 
of 7 and 16 and since ihc age of 23 (le for 16 years) had had frequent haemoptyses 
Tuberculosis had been suspected but tnalh were not found and her general health 
remained good Investigation disclosed a growth m the right lower lobe bronchus and 
Mr C 3 O Brown performed (obcctofliy with difflcully Death occurred from 






Fio 173 —Bronchial adenoma from a man aged 28 solid irabecubr structure (>. I00aiid400) 

ill) Age mcKleijce — The tumours dewlop much earlier in life than most 
bronchial carcinomas In those reviewed bv Foster Carter, the mean age of 
onset of symptoms was 28, 70 per cent had g»\cn svmptoms m the third and fourth 
decades, and the age range was 11 to 66 years The symplomaiic duration svas 
often very long, the average duration prior to diagnosis being about 5 jears, the 
longest recorded duration being 40 vears and m Foster Carter ’s otvn senes 25 
years In my Case V, the tumour had certainly been present for 16 and possibi) 
32 veirs In some of the recorded cases the tumour has been observed to remam 
stationary for several years 

(hi) 5ev incidence — Unlike carcinoma bronchial “adenoma’ affects the 
sexes about equallv , 62 per cent of the patients reviewed by Fooler Carter vere 
females 

(ii) Site — Bronchial ‘ adenoma * is invariably situated m a hrge bronchus 
close to the hilum, never m the periphery of the lung Right sided tumours arc 
more frequent than left sided, and the favourite situation is in the right loner 
lobe bronchus 

(i) Causatne factors — ^These arc unknown The equal sex liability sugges i 
that the occupational factors which certainly play a part m the causaUon 
bronchial carcinoma are not important as regards “ adenomi ’ , and Fos c 
Carter s p vtients had no distinctive occupations 

(3) Structure and growth 
(a) Cross appearance 

The tumours ire well defined, firm uniform rounded or lobulated niasse>, 
averaging 3 or 4 centimetres m diameter, projecting into the bronchial 
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places stroma contains scattered spicules of bone Enlarged bronchial lymph glands 
clear of growth Necropsy showed a small part of tte growth left in the mam bronchuj 
but no metastases 



Fio 172-- C«eF/ Tumour of trachea fx 120) 


Case VI—Histor)~A woman of 24 years had had several haemoplyses during the 
previous 3 years, 1 year of which she spent «t a tuberculosit sanalonum Repeated 
sputum examinations showed no baciUi and skiagrams of lungs showed no abnormalities 
Bronchoscopy showed a soft readily blecdmg mass of growth partly occupying the 
trachea at the letel of the manubrium ffisiohg) (Fig 172>— Pieces of this growth 
showed well-diiTerentiated branching glandular tubules solid epithelial cords and 
cribriform clumps resembling those often present m salivary tumours set m plentiful 
vascular partly hyalmttcd stroma Many of the glandular components of the growth 
were in gentle continuity wiih glands of the tracheal mucosa Zaitrr Progress — Deep 
X ray therapy was instituted but 6 months later the patient had lost condition pain 
and weakness of the left arm had desetoped and a small subcutaneous nodule had 
appeared on the back This was excised and showed an acttic carcinomatous growth 
composed mainly of large clumps of anaHastic epitheUum with many mitoses but with 
areas of narrow trabecular structure rc emblrog that of the tracheal tumour Small 
patches of bone were present m the stroma Skiagrams showed partial destruction and 
collapse of the first dorsal tertebra The patient died a month later Necrops}-^A mass 
of growth springing from the postenor wall nearly filled the trachea from atouC 5 
centimetres Iwlow the glottis to just abosc the bifurcation Multiple metastatic growths 
were present in both lungs pleura mediastinal l>mph glands hscr and terjebrac 
Microscopically these generally resembled the subcutaneous metastasis 

(2) Incidence and causatton 

(»} Frequencs — Bronchial adenomas appear to constitute about 5 per 
cem of bronchial tumours My 6 specimens came under observauon during the 
same period in which my 84 necropsies on cases of bronchial carcinoma were 
performed 
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■“ adenomas ” as well as the salivary tumours arise specifically from “ onkocytes ’ 
Nor is there any substantial evidence to sustain Womack and Graham’s opinion 



Fio 175 —Bronchial adenoma from a man aged 32 rctiform trabecular structure (x 50 
and 120) 

that they are ‘ mixed ” tumours of developmental origin , the occasional presence of 
bone or cartilage m them is readily attributable to metaplasia or to the inclusi 
of parts of bronchial cartilages 

<d) Malignancy . 

The tumours grow mainly expansively , but restricted infiltration oi 
submucous tissues or lung is often to be seen at their margins It is 
stated that metastasis does not occur, but Adams et a! have reported me 
sizing growths not sharply separable from the ** adenomas ’ , and my 
IS a striking instance of the same kind Hence, while admitting that the n 
‘ adenoma ” is justified by the frequently benign behaviour of the 
must be prepared to see occasional members of the group transgress the ° 
of innocence, just as with the pleomorphic salivary groivths jiigu 

opinion that the group is sharply distinct from carcinoma and imanably e 
IS unjustified 


OTHER BENIGN EPITHELIAL TUMOURS 
After segregation of the distinctive group of bronchial “ adenomas » ^ 
IS left a rather miscellaneous assortment of rare benign bronchial and pu ^ 
tumours variously recorded as papillomas .“fibroadenomas » " ° jain 

chondromas and “mixed tumours Some examples of these ® P 

their structure and possible relationships j by 

The so called ‘ chondromas of the lung, well described by Moller, a 


BRONCHIAL ‘ADENOMA 


3S1 



Fio 174— Bronchial ad«noma from a gtrl aged 18 B » lumen of bronchus note intact mucosa 

(/ 80) 

but usually covered by an intact layer of distended mucosa In many cases the 
tumour IS like an iceberg in that Us bulkiest part lies outside the bronchus in 
the surrounding hilar or lung tissue and its presenting part j>ecn bronchoscopicall) 
IS Its smaller part Apart from cough and haemoptysis, the mam symptoms arc 
those produced by bronchial obstruction with collapse and infection of the lung 
(6) Microscopic structure 

This differs from tumour to tumour but is usually very uniform throughout 
each individual tumour About one thud of the specimuni show well differ- 
eniiated glandular acini or tubules usually without but sometimes with mucoid 
secretion but the remaining two thirds consist mainly of solid epithelial columns 
or masses with only scattered signs of glandular orientation of the cells The 
polyhcdnl, wedge shaped or elongated cells arc uniform in size and structure, 
Without signs of disorderly grotvth and with only occasional mitotic figures 
The vascular fibrous stroma is usually scanty but sometimes more plentiful and 
hyaline sometimes il contains areas of metaplastic bone as in Womack 
and Graham s case and 3 of my cases including V and VI above 
(<•) Origin 

There is 1 think hule room for doubt that the tumours arise from the mucous 
and mixed glands of the bronchial wall and that they arc as Foster Carter 
suggests comparable with the more benign of the pleomorphic salivary tumours 
Tlicy resemble those tumours m their circumscription slow growth and variable 
structure , they differ from them m rarely secreting much mucus and m their 
more regular benignity My Cases IV and VI showed evidence of direct 
continuity of the growth with the mucosal glands I see noibmg to favour the 
View, suggested by Hampcrl and supported by Stout that the bronchial 
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intra canalicular fibro adenomas of the breast, but their stroma consisted m one 
case of fibrous and adipose tissue and in the other of fibrous tissue only and 
was devoid of cartilage Had their stroma chondnfied, their structure would 
have been identical with that of the “ chondromas ’ 

Harris and Schattenberg reported two peculiar “ anlagen tumours” m 
the lungs of new bom infants In one case an entire lobe was replaced by a 
mass consisting of branching tubules lined bv columnar cells, and separated 
by scanty stroma containing islands of cartilage In the other case the left upper 
lobe contained an irregular vascular mass with the structure of embrjonic lung 
tissue Whether these masses were true tumours, is, I think doubtful , they 
were probably developmental anomalies without powers of independent growth 
In the lungs of a woman aged 73, Richardson found multiple small nodules 
composed of glandular structures lined by mucoid columnar epithelium No 
primary tumour was found elsewhere, and the condition was diagnosed as multi 
focal “ adenomatosis ” of the lung 
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Ooldsttoflhy, are not simple chondromas bat always contain bronchial epithelium 
in clefts between the cartilaginous masses and may include also mucoid, adipose, 



Flo n6—CaseHl Chondcxima of Jung E = cpittieJoJ clefts C “ chondrification in 
fibrous tissue F »• fat cells in fibro-carubgmous tissue (x 80 ) 

^bfous lymphoid and muscular tissue Mdller who for this reason called them 
mixed tumours described a typical specimen from a man aged 44 and 
showed that the stiucture was exactly comparable with that of an mtra canalicular 
fibre adenoma of the breast consisting of a papillary giowth of the bronchi-tl 
epithelium with bulky overgrowth of the stroma Mdller supposed that cartilage 
formation in the stroma was brought about by a specific inductive eflcct of the 
proliferating epithelium ott the connectwc tissue Goldsworthy observed similar 
structural relationships m a specimen from a man aged 58 which he designated 
hamartoma chondromalosum However I think it unnecessary to postulate 
any developmental nnomaly as the origin of these tumours the structure of which 
can readily be accounted for m the way suggested by Mdller A personally 
studied specimen may be briefly described 

Car,* I II — At niNfOpsy on a man of 66 years who ilied of carcinoma of the colon 
an mcidental finding was a sohtary wcK defined finn nodule I centimetre m diamcicr 
situated m the middle of ihc lower lobe of the left lung This was at first thought 
to be a metastatic growth wnh some mucoid change but microscopical study showed it 
to consist of irregular masses of fibro-carlilage imnglcd with some adipose tissue partly 
separated by clefts lined by cubical or columnar epithelium which was ciliated m places 
(fig J76) Much of the stroma was fibroblasiiv and all transitions from fibrous tissue to 
cSmlagc could be traced 

The two ftbro adenomas of the lung described by ScarlT and Gowar 
were probably related to the chondromas These tumours found m men 
24 and 66 jears old respectively, also shovsed a structure like that of the 
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jntra canalicular fibre adenomas of the breast, but their stroma consisted m one 
case of fibrous and adipose tissue and m the other of fibrous tissue only and 
was devoid of cartilage Had their stroma chondnfied, their structure would 
have been identical with that of the “ chondromas ’ 

Harris and Schattenberg reported two peculiar ‘ anlagen tumours” in 
the lungs of new born infants In one case an entire lobe was replaced by a 
mass consisting of branching tubules lined by columnar cells, and separated 
by scanty stroma containing islands of cartilage In the other case the left upper 
lobe contained an irregular vascular mass with the structure of embryonic lung 
tissue Whether these masses were true tumours, is, I think, doubtful , they 
were probably developmental anomalies without powers of independent growth 
In the lungs of a woman aged 73, Richardson found multiple small nodules 
composed of glandular structures lined by mucoid columnar epithelium No 
primary tumour was found elsewhere, and the condition was diagnosed as multi 
focal adenomatosis ’ of the lung 
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cases Soutiar s ocsophagoscopjc cxaminalion of 98 cases sho\scd the tipper 
hmits of the growths to be m the upper third (less than 10 inches from the teeth) 
in 16 eases, in the middle third (10 to 14 inches from teeth) m 69 cases, and m 
the lower third (15 inches or more from teeth) in 13 eases The upper limits of 
436 growths in the Cancer Campaign senes were — upper part 52, middle part 204, 
lower part 180 At necropsy many of the tumours arc so extensne that their 
precise lc\cl of origin is uncertain A prevalent idea that the narrow regions of 
the oesophagus arc thereby predisposed to cancer is xcry dubious 

CAUSATIVE FACTORS 

Although It IS very probable that dietetic and dental factors— alcohol, tobacco, 
insufficient m islicalion, hot foods, foods containing chemical caremogens, or 
foreign bodies— arc largely responsible for cancer of the gullet, it is naturally 
difficult to prove the culpability of any particular factor Careful inquiries mto 
the dietetic habits of patients with oesophageal and gastric cancer, like that 
recorded by Ctavcr, but m much larger senes of eases, arc needed The problem 
IS more fully discussed m the next chapter 

Schacr referred to reported eases of oesophageal cancer associated with 
leucoplakia divcnicula, ulcerative and mfiammatory lesions and compression 
of the organ by aneurysms or bony projections from spondylitis Schacr himself 
examined 237 oesophagi for possibly prc-canccrous lesions , he concluded that 
leucoplakia is very commonly present in the adult organ and cannot be regarded 
as an important pre cancerous lesion, that suspicious epithelial proliferation or 
definite carcinoma is sometimes seen in or near diverticula, and that other mflam 
matory lesions also may occisionally precede cancer Houever, the evidence on 
these matters seems to me to be inconclusive The association of leucoplakia 
with cancer was studied also by Sharp The Plummcr-Vmson symdrome as a 
precursor of oesophageal cancer (jec Ahlbom s findings cited in ^ 

probably applies only to post cricoid cancer, but further mvestigation is needed 

STRUCTURE 

Little need be said of this With rare exceptions the tumours are epidermid 
carcinomas resembling those of the orgl cavity or pharynx , they vary muc m 
degree of differentiation from highly cornifymg tumours to disorderly 
growths devoid of recognizable epidermoid characters Lymoho-cpitheiiom » 
do not occur Tumours of basal cell type arc said to occur, but i have never se 
an example . ty 

Rare adenocarcinomas^ sometimes mucoid m type have been repor c 
Franke and by Kaufmann Some writers have suggested that these may a ^ 
>/from the small islands of gastric mucosa which are common m the J 
of the oesophagus , but tumours of this origin would not be distmguishao e 
those arising m the glands of the oesophagus itself 

LOCAL EXTENSION 

Many tumours extend annularly and produce stenosis , others 
tudmally, forming an oval ulcer, plateau or fungus They soon invade and P 



CHAPTER 20 


CARCINOMA OF THE OESOPHAGUS 

Carcinoxia iS the only common tumouf of the oesophagus adenomas and 
papillomas are \ery rare Simple submucous cysts lined by squamous stratified 
epithelium arc not uncommon but are seldom large enough to cause symptoms 

age sex race and species incidence 

(1) Age 

The age distribution curve of cases of carcinoma of the oesophagus has its 
peak late m the sixth decade, or m some series m the seventh More than three- 
quarters of the tumour^ appear m people over 50 >e3rs old The mean ago of 
Pack and Le Fevre’s senes was 57, and of those in the British Empire Cancer 
Campaign report (1942) 65 years Tire mean age at death of my 35 necropsy 
cases was 67 The disease is rare und r 40 years of age but has been seen at 
21 and 19 years {Kaufmann , Klem) 

(2) Sex 

The disease is much commoner m men than m women , the combined figures 
of Kaufmann, Souitar Graham and Ballon nnd my oivn necropay cases show 
that 87 per cent of 471 patients vsere men a percentage the same as m Klein’s 
senes Postcncoid carcinoma, considered m Chapter 15 is much commoner 
m women 

(3) Race 

Because of the considerable proportion of diagnostic errors (see Chapter 5), 
no accurate racial comparisons arc possible for oesophageal canctr The disease 
IS common m all European, races, and has often been reported m Negroes Indians, 
Chinese and other Eastern peoples 

(4) Species 

Moschkowitz and Spnnr reporting a carcinoma of the oesophagus in 
an antelope, cited other rare records of this disease in cats horses, bovines, a 
primate a fowl a mule, a sheep and a turkey 

SITE 

Reported series show wide diflcrcnces m the distribution of the tumours 
Graham and Ballon cited the following rang-, of difTcrtnccs recorded— in the 
upper third of the organ 12 to 27 per cent of the tumour^ m the middle third 
30 to 49 per cent m the lower third 26 to 63 per cent Klein reviewed s vcral 
reported senes which show».d the middle third to be the most frequent site The 
sites m Kaufmmn’s cases were upper third 31, middle third 61 lower third 84 
3S7 
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upper oesophagus ma> produce bulky cervical tumours as the first or mam 
symptoms as m eases described by Kaufmann, Erdheim, and Davies Carti 
nomas of the lower half of the oesophagus frequently produce metastases m the 
jupper abdominal, as well as the mediastinal, lymph glands Secondary invasion 
of the stomach from deposits m the glands around its cardiac end may simulate 
the appearance of an independent primary gastric growth (Borrmann) 

(2) Blood borne mctastascs 

These are present m about one-third of fatal cases (K.lcm Kaufmann Willis) 
the commonest sites being the liver and lungs In my 2 necropsy cases wnh 
cerebral metastascs these had very similar situitions , m one case there was a 
single nodule m the left occipital cortex, and m the other case each occipital pole 
contained a metastatic nodule In eases recorded b> Frankc and Souttar, symptom 
less primary growths had produced multiple cerebral mctastascs, simubtir® 
cerebral tumour 
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the muscle coat and the pen oesophageal tissues Ulceration of soft growths 
leads to ragged sloughing and suppuration m them Outcrop satellite growths j 
m the neighbouring oesophageal or gastric mucosa are not unusual , although 
these may appear to be separate from the mam mass microscopical study usually 
shows plainly that they have resulted from submucosal extensions in lymphatics 
or blood vessels Occasionally however, multifocal tumour formation appears 
to have taken place and certainly some early carcinomas show clear evidence of 
tumour genesis still in progress at their margins {Fig 177) 



Fic 1T7 — Epithelium marginal to a large ulcerated carcinoma of oevopXagus showing cancerous 
change In snu comparable with Bowen s disease of the skin ( x 120 ) 

Invasion or perforation of surrounding organs the lungs bronchi trachea 
aorta heart pleura! cavity or spin'* is verv frequent Invasion oflungs or bronchi 
leads to septic pneumonia a common cause of death from oesophageal cancer 
Invasive complications may occur from sympiomicss or unsuspected growths 
c g kaufmann saw fatal paraplegia from spinal invasion and m one of m> 
necropsy cases an apparently healthy man had died suddenly from perforation 
of the aorta Invasion of the pericardium or heart is eicrnpliftcd by the cases of 
Hebb and Gcipcl , the latter saw direct perforation of the growth into the left 
airtum Lcichtenstcrn saw invasion of the azygos vein and intravascular growth y 
into the superior vena cava and right chambers of the heart 

MCTASTASIS 

(1) Mclaslascs m hmph glands 

These often occur early and arc present in over two thirds of necropsy cases 
(klcm Clayton NSilhs) Like oral and pharjngcal growths those of the 
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must have amproved diagnosis of recent years , and an apparent trend m the 
frequency of gastric cancer might be only a trend in the proportion of cases 
identified as such 

(2) Age incidence 

In most senes the greatest number of cases occurs m the sixth decade 
Konjetzny gives the mean age as 54 years, which was the same as in Pack aad 
Le Fevre’s hospital series The mean age of Poschanssky's 500 necropsy cases 
m Moscow was 51 years , and of mv 227 necropsy cases m Victoria 62 years 
The disease is rare under 30, but Kaufmann mentions patients of 21 18 and 9 
years, and pro\en cases of 13, 14 and 15 years were reported by Moore, Ness 
and Teacher, and Laird 

(3) Sex incidence 

In nearly all countries the mortality rates from gastric cancer are decidedly 
higher for men than for women The Registrar General’s figures for England 
and Wales, 1930 32, show 18,876 male deaths and 9,243 female deaths from 
this cause, a ratio of 2 to I The greater bability of men to the disease is borne 
out also by surgical and necropsy records , Kaufmann recorded 394 necropsies 
on males and 227 on females , Poschanssky, 345 and 155 respectively , and my 
scries 157 and 70 The sex ratio of these figures combined is almost exactly 
2 to 1 Pack and Le Fevre s clinical senes showed a ratio of 2 2 to I 

(4) Social class and gastric carcinoma 

Cancer of the stomach was one of those tumours which according to the 
Registrar-General’s figures, showed a decided class gradient, people m the un 
skilled classes showing the higher incidence TIic standardized mortaliiv ra lo 
m the 5 descending social classes were 59, 84, 98, 108 and 124 for males, an 
55, 78, 105 104 and 120 for manied females That the wives of men in the lower 
social classes share with their husbands the increased liability to gasinc ’ 
suggests tnat the causative factors arc connected more Viith general econo 
circumstances, home life or diet than with occupation 


SITES OF GASTRIC CARCINOMAS 
The situations of the tumours m Stewart’s (1931), Poschanssky s and my 
own series of necropsies were as follow — ^ 
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CHAPTER 21 


CARCINOMA OF THE STOMACH 

Carcinoma is by far the commonest epttheiial tumour of the stomach Benign 
epithelial tumours are relatively infrequent and since carcinoma often super 
vencs m them they will be discussed with the precursors of carcinoma Kon- 
jetzny s admirable monograph (1938) gives a good account of the pathology of 
gastric carcinoma 


FREQUENCY AGE AND SEX INCIDENCE 
(I) Frequency and race incidence 


(a) Afortahi} records 

These show that cancer of the stomach is one of the commonest tumours m 
all European peoples but its frequency as a registered cause of death diflers 
markedly m different countries Hic high proportion of errors m the clinical 
diagnosis of gastric cancer (see Chapter 5) limits the rchabihty of the mortaUty 
figures in comparing the frequency of the disease m different countries but the 
differences recorded are too great to be accounted for wholly by errors of rcgislra 
tion In Great Britain and m Australia about one quarter of cancer deaths arc 
recorded as due to cancer of the stomach m Scandinavia Holland Bavaria, 
Switzerland and Czechoslovakia more than one half of them the highest propor- 
t ton being^ Czechoslgyakia s 66 per cent m U S A the proportion is about 
fsictzny and Hoffman Cramer and the Registrar 
5 ) Gastric cancer is also one of the commonest 
accounting for 75 per cent of recorded cancer 
r cent m females It is also very common m the 
Fig 177 -Epithelium (Hoffman) but is decidedly less common m 

change /nj(/u conjpatable^ also probably in Indians 


Invasi giro/ records 

aDtta"''tan. pleural m™' sasme corcmocrui and also us difTcrenl 

If, ommunitics Of my I 060 necropsy cases of carcinoma 

luvtUnotpC„r''‘>- '‘T' '■'"’at '' 

C S Kaufmaon saw primary site in 227 cases (21 per cent) these 

necroosv entf^ r,T.~' pa ^ males (25 per cent) and 70 out of 425 females (16 per 
i and necropsy series from those Europem countries 
mortality figures for gastric cancer show correspondingly 
to 70 per cent) for this disease 

*qucncy of gastric carcinoma cannot be estimated reliably 
“able I of Chapter 5 shows that in a large general hospital 
icians to diagnose this disease m about 30 per cent of cases 
/ isated for by the number of eases erroneously diagnosed 
(I) Mctastascs m stomach But it is not justifiable to assume from this that 
These often oc negatne misdiagnoses will cancel each other out Special 
\lcin Claytonis such as radiography test meal etantinattons and gastroscopy 
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(1) Gastric ulceration as a precursor of cancer 

The vexed question of the frequency of cancerous change in chronic ulcers 
and the proportion of cancers which arise m previous ulcers has been fully 
discussed by Diblc, Orator, Stewart, Newcomb and Konjetzny The following 
conclusions can I thinl., be safely made (a) Routine microscopical study of the 
margins of chrome gastric ulcers of prolonged histoiy and typical naked-e>e 
appearance reveals evidence of genuine early cancerous change very rarely indeed 
(b) Clear examples of localized carcinoma at one part of the margin of an other 
wise simple chronic ulcer, and examples of a ring of carcinoma encircling an 
area of ulceration with a cancer free fibrous base, are uncommon (c) The 
number of cancer specimens encountered which show good evidence of preceding 
ulceration is small compared with the total number of gastric ulcers encountered 
The proportion of presumed ulcer cancers m Stewart s senes of 358 operation 
specimens vvas 6 per cent in Orator’s senes of 330 operation specimens 5 per ant, 
and m Newcomb s series 4 per cent But as Stewart said * ft is clear from the 
frequency with which well healed scars arc encountered m the stomach that 
the actual proportion of chronic ulcers which become malignant must be much less 
than this ’ (d) The proportion of carcinomas which show acceptable evidence 

of having been preceded by ulcers is also small — 16 per cent in Stewart’s operation 
senes, and 13 per cent m Newcomb’s (c) The diagnosis of ulcer-cancer should 
not be made on any single histological criterion , each case must be judged on 
all the available evidence Thus Dtbic m a careful study of 33 early carcinomas, 
found that the hypothesis of their having arisen m ulcers could be rejected 
immed atcly m 19, and could be rejected after thorough microscopical examtna 
tion m a further 9 eases m the 5 remaining cases the findings were compatible 
with a diagnosis of ulcer cancer hut the possibility of an ulcerating sclerosing 
carcinoma could not be wholly excluded, and m only 2 of these 5 cases was 
there a long history suggestive of chronic ulceration Hence, m only 2 of 33 cases 
(6 per cent) did the whole of the evidence sustain a diagnosis of ulrer-cancer 
Although I have not made careful studies like those cited above my experience 
accords with the lowest estimates of the frequency of ulcer-ctneer I have 
examined many hundreds of gastric ulcers and carcinomas, but have seen only 
3 examples of unequivocal ulcer cancer During the same period I base seen 
two instances Case I and another of the fortuitous coexistence of carcinoma ana 
simple ulcer separate from each other 

Case/ — ffiston — Inl936 a roan aged 51 )ears had haematcmesis, and a diagnosis of 
gastric ulcer was made A high acid curve was recorded Haematcmcsis recurred ’ 
when he was again effectively treated for ulcer BirJv m 1941 he developed an 
and cough with signs suggesting nght basal empyema Test meal showed c^p 
achlorhjdria Blood examination showed — haemoglobin 25 per cent red co^u 
H million white corpuscles 85 000 per cubic roilhmetre film f^mach 

with many immature cells and many nucleated red cells ’ Necrops\--~The s 
contained a fungatmg carcinoma at and just below the cardia extending i ^ 
oesophagus Separated from the growth by 2 centimetres of healthy mucosa 
circular opening m the posterior wall of the stomach near the lesser curvature ^ jy 
deeply into a mass of fused cancerous coehac lymph glands the appeurauces 
suggesting penetration of the base of a dironic ulcer into the mass of glands 
surrounding tissues contained purulent tracks one of which extended 
border of the pancreas and into the hitum of the spleen and another opened by 
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In resected stomachs which of course include very few cancers of the cardia 
or of tht. upper part of the lesser curvature or of the whole organ, the proportion 
ot pyloric tumours is grcater~m Newcomb s sents 57 5 per cent and m Stewart s 
senes 76 per cent 


SPONTANEOUS AND EXPERIMENTAL GASTRIC CARCINOMA IN ANIMALS 
Surely it is of great significance that while carcinoma of the stomach is one 
of the commonest tumours in man it is one of the rarest m all other animals 
Wells el al revie\\cd the few reports of the tumour in mice, rats horses dogs 
boMncs, sheep and fowls Rudduck and I described an adcnocircmoma of the 
cardia, and Davis and Naylor a diffusely mfihralmg pyloric carcinoma, m the dog 
The rarity of spontaneous gastrit neoplasms in animals has enhanicd the 
interest of producing these experimentally The subject, already referred to in 
Chapter 4, has Ken dealt with m d-'tail by Peacock and by Ncttlcship 
It mu»t suffice to say hen, that although it is quite possible that occasional 
gastric tumours observed in experimental animals after the ingestion of carcino 
genic substan<.cs may indeed havi, been caused by these agents the results are 
too few to warrant final conclusions and much more work m this field is required 
Such work is of twofold importance for, if \\c could discover the conditions 
necessary for regularly successful production of gastric tumours by known 
carcinogens not only might these conditions be found applicable m human 
pathology but they might also lead to dependable methods for the biological 
testing of foods and other ingcsta for the presence of as yet unidcmified carcinogens 
Peacock s and Nettleship s papers show the complexity of the possible causative 
factors vvhich it may be necessary to reduplicate in order to obtain experimental 
tumours comparable w ith human gastric tarcinomi These will now be discussed 


POSSIDLE CAUSATIVE rACTORS IN GASTRIC CARCINOMA 
The diets and dietetic habits of civihzed man arc unnatural in many 
respects The substances introduced info the human stomach are endless m their 
variety quantify and physical state The problem confronting the research 
worker m elucidating the causation of gastric diseases is therefore enormous and 
complex He must consider not only the more usual food substances and tbcir 
possible products under different phvsical conditions (cooked, smoked tinned 
frozen etc) but also a vast number of drugs antiseptics dyes, flavouring agents 
bacteria and bacterial products which we consume m large amounts It is not 
surprising then that many and diverse hypotheses abound but Jude real know 
ledge has been gained of the causation of secretory disturbances inflammation 
ulceration and carcinoma of the stomach and of the /ntcrrclationships of these 
several kinds of lesions In the following distnission wc will deal first with the 
prc-canccrous proclivities of the more obviou:* structural IcMorts of the stomach- 
ulcer, gastritis and bemgn lumoure— and then with the less tangible dicicitc and 
other factors the consideration of many of which is applicable to the oesophagus 
also 
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microscopical study discloses carcinomatous changes in about one quarter of 
them (as in the specimen of Fig 178), but also from their association with frank 
carcinoma Thus, m Stewart’s senes of 56 stomachs with polypi, cancer was also 
present in 15 cases (27 per cent) , while m 322 cancerous stomachs polypi were 



Fig 178 —Glandular polypus removed surgically from the stomach of a man of 
A shows glands with chief and oxymic cells B shows large gobIet<elled glands (x 1201 


present in 15 (5 per cent) Spriggs distinguished between multiple polypi an 
/polypoid or hypertrophic gastritis, the latter is inflammatory, often subsides, 
and IS not specially prone to cancerous change The following case is of mtcrcs 
in that gastric and colonic polypi and cancer of the colon coexisted 

Case II — Male aged 78 Necropsy — Stomach contained 5 separate polypoid growth 

the largest 1 centimetre in diameter Small intestine normal Ascending ' of 

8 separate pedunculated polypi the largest 2 centimetres in diameter and a 
papillary growth 3 centimetres in diameter without metastases Microscopy 
polypi were columnar-celled and goblef-cellcd papillomas with however 
suspicious of early malignancy Intestinal polypi were benign but the flat grow 
adenocarcinoma still restricted to the mucosa and submucosa 


(6) Adenomyoma ” of the stomach . ^ 

This IS a rare lesion described by Stewart and Taylor It appears as a 
but ill defined thickening in the pyloric region which simulates scirrhous carcin 
The thickening is confined however, to the muscle coat and the overlying mu 
is normal Microscopically it shows well differentiated glandular 
mingled ductular Brunner and pancreatic type with abundant intervening sm 
muscle The lesion is a heterotopia rather than a neoplasm and appears ^ 
more liable to cancerous change than are the heterotopic masses of 
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discharging sinus mio the first part of the duodenum No metastases other than the 
lymph nodal deposits were found Aficrojcopv — Spheroidal<elled carcinoma and 
adenocarcinoma no growth m the margins of the ulcer Comment — Points of interest 
were the development of achlorhydna dunng the course of the disease the fortuitous 
coexistence of ulcer and cancer and simulation of a leukacmic blood picture by an 
extravagant leucocylosis in an anaemic patient 

Such fortuitous coexistence of contiguous ulcer and cancer still further reduces 
the significance of ulcer as a pre cancerous lesion Again Mallory pointed out 
that peptic ulceration m an area of pre invasive carcinoma might lead to appear 
ances in every way simulating those of 'ulcer cancer In my opinion then, 
Stewart s estunate that 16 per cent of cancers arise m ulcers is likely to be an 
over estimate and Dible s estimate of 6 per cent is likely to be nearer the truth 
Chronic ulcer must be regarded as onW an occasional precursor of cancer , perhaps 
It does no more than, determine the localization of neoplasia m a stomach already 
prepared for it in a way analogous to the Deelman phenomenon m the skin 
(see Chapter 4) 


(Z) Gastritis as a precursor of cancer 

Konjelzny Orator and Hurst have been the chief proponents of the view 
that chronic gastritis is a frequent precanccrou< lesion This vtcw has been 
opposed by Warner Hebbel and Guiss and Stewart on the grounds that 
microscopical evidence of gastritis is very frequent in middle aged and elderly 
people that the gastritis often seen m cancerous stomaclis is non-distmctive and 
variable in degree and extent that inflammatory changes m cancerous organs 
must often be secondary to the tumours and that some carl) carcinomas are 
unaccompanied by gastritis However some of konjetzny s beautiful photo 
graphs depicting atrophic hyperplastic gastritis with pionounccd polypoid 
changes passing into carcinoma certainly support his view and his full and 
critical discussion of the question cannot be lightly dismissed He regards 
ulcer-cancer as onl) a special example of gastritis cancer the three lesions — 
gastritis ulcer and cancer — having a close but variable causal relationship to one 
another Further thorough studies of stomachs with early carcinomas arc 
needed \n order to assess the significance of gastritis as n precursor of ncophsia 


(3) Benign epithelial neoplasms and carcinoma of the stomach 
(ol Papilhmas ami adenomas 

These are only variants of the same group of benign epithelial tumours 
of the gastric mucosa They show combinations of solid glandular and 
papillary structure which includes columnar celled epithelium resembling that 
of the inner surfaces of the stomach and masses of ga tnc or pyloric glands 
(Fig 178) Their structure distribution and pronencss to jnahpmni change 
have been fully described by Stewart Miller e; al and Spriggs They arc 
situated usually in the body or pre pylonc part of the stomach they arc single 
in about one half and multiple in about one half of the cases , they arc more 
common m men than m w omen and the mean age of patients is about 55 Their 
great tendency to become cancerous is apparent not only from the fact that 
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Commenting on their findings, Wilkinson (1945) maintained his earlier opinion 
that the development of gastric cancer, like that of other serious diseases in 
patients under treatment for pernicious anaemia is largely fortuitous In 1,600 
consecutive patients under rcgulir observation he saw cancer develop m only 
28 , of these, 12 (0 75 per cent) had cancer of the stomach after periods of from 
1 to 17 years, with an average period of 7 7 years, and 9 of the 12 were over 60 
years of age when the cancer was diagnosed Cancer occurred m the large intesline 
in 5 cases all of whom were elderly Diabetes developed m 28 cases, ard thyroid 
disease in 36 

In ray opinion, the evidence (hat true pernicious anaemia or achlorhvdna 
predisposes to carcinoma of the stomach is inconclusive The prolongation of 
the life of pernicious 'inacmia patients by modern therapy means mevitabU that 
they will die of other old age diseases, of which cancer of the stomach is one of 
the commonest It must be remembered too that gastric carcinoma, with or 
without metastascs in bone mairovv, may produce i macrocytic hyperchromic 
anaemia which has often been mistaken for pernicious anaemia {see p 409) , 
and that, although tins tumour is often fatal within two years, some patients 
survive for much longer periods as in the following case 

Case ///— //uror;— In October 1921 a man aged 65 began to suffer from indigestion 
vomiting and loss of weight Laparotomy in December showed moperaWe gastric 
carcinoma and the patient was admitted as incurable to the Austin Hospital Melbourne 
where however he survived until 1929 his progress being briefly as follows X ray 
examinations on several occasions showed an enlarging filling defect of the pyloric naif 
of the stomach with evidence of pyloric obstruction Fractional test meals on wvcrai 
occasions showed tree hydrochloric acid present usually attaining its at 2 hours 
Progressive hypochromic anaemia appeared with haemoglobin down to 30 per cent 
and red corpuscles to 2 million per cubic mtllimcirc N'cvcnheless he gained 
with the passage of time doubt of the diagnosis of cancer wus entertained Early m i92 
retention of urine appeared evidently du<. to prosiatic enlargement this became steadi y 
worse and the urine increasingly purulent in spile of bladder wash-outs 
died m March 1939 at the age of 73 and 7J years aher onset of symptoms , 
disease Necropsy — Bulky gelatinous adenocarcinoma of pyloric half of stomach wi 
nodular infiltration of the lesser omentum but no metastascs Cause of death— ^ 
enlargement, suppurative pyelonephritis 

Cases of gastric cancer of long duration, like the foregoing, show that an 
interval of several years between the appeirancc of anaemia and the discovery o 
a gastric neoplasm cannot be taken as conclusive proof that the former 
the latter The only cases m which it can be claimed with certainty that 
anaemia preceded the tumour are those m which typical blood changes, s 

leucopema, and a typical response to liver therapy were observed several >ea^ 
prior to the appearance of the tumour, and m which expert radiographic examin 
tion of the stomach initially showed no abnormality Some of the cases 
fulfil these criteria, but are they so numerous that they cannot be accounte 
by the fortuitous development of a tumour which is very common m c e 
people 7 This is still arguable and further carefully evaluated data are necess 
before final decision can be reached 

(5) Possible carcinogenic substances mgested . 

The needle m the-haystack simile is particularly appropriate to the scare 
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tissue found m the stomach mtestme or Metktl 5^ diverticulum Nicholson 
described and referred to cases of carcinoma of helerotopic pancreatic tissue 

(4) Penucious anaemia and achlorhjdrta as precursors of cancer 

In 1929 Hurst advanced the view that the achlorh\dna frequently accompanying 
gastric carcinoma v.as not the result of the tumour but had preceded it He cited 
cases m which achlorhydria had been known to be present in patients who later 
developed gastric cancer, and others m whom pernicious anaemia preceded cancer , 
and he supposed the achlorhydria to result from previous chronic gastritis He 
also described cases of ulcer cancer m which the acidity was undimmished by the 
onset of the cancer and concluded that when free acid is present the carcinoma 
IS likely to be secondary to ulcer and when achlorhydria is present it is generally 
secondary to gastritis ’ However that the achlorhydria which often accompanies 
gastric carcinoma does not always precede the tumour is shown by Case I above, 
and by that cited by Stewart m which hypereWorhydna was known to have been 
present 2i years prior to laparotomy by which time achlorhydria had developed 
and necropsy showed an ulcer cancer I know also of other cases m which » 
achlorhvdna developed during the course of carcinoma of the stomach 

Relevant here are observations on the gaslnc secretions of groups of people 
differing m their liability to gaslnc cancer Lintoti found no significant difference 
between the test meal analyses of English and Dutch people or between those of 
the upper and poorer classes Although the Chinese and Malays m Java difTcr 
markedly m the incidence of both ulcer and cancer of the stomach. Bonne et al 
found no differences between the two races as regards cither gaslnc secretion or 
the structure of the gastric mucosa 

In 1933 Wilkinson gave a detailed account of the diseases he had observed 
to develop »n 370 cases of pernicious anaemia These included 8 cases of carcinoma 
the sites of which were the buccal cavity in 3 cases., stomach m 2 uterus m 2 and 
colon in 1 case He regarded the association of pernicious anaemia and malignant 
disease as largely fortuitous 

In 1938 Washburn and Rozendaal reported that in 906 consecutive cases of 
pernicious anaemia gross gastric lesions had been found m 24 comprising 
carcinoma m 16 and polypi in 8 and from the literature they collected references 
to 75 cases of coexisting pernicious anaemia and gastric carcinoma They gave 
details of 7 of their patients m w horn tjie anaemia had long antedated the dev clop 
mcni of carcinoma Spriggs also commented on the ftcqucntly reported associa 
tion of gastric polypi with pernicious anaemia 

In 1945 Kaplan and Riglcr rcvjcvvcd the subject afresh and reported 293 
necfopsics on cases of pernicious anaemia of which 36 had carcinoma of the 
stomach a proportion thricc the expected Kaplan and Rigler therefore concluded 
that there is a definite causative relationship between pernicious anaemia and 
gastric cancer and recommended that patients with pernicious anaemn should 
be submitted to regular clinical and X riy examination to detect early new growths 
of the stomach Riglcr ei al by canying out this 'uggestion on 21! patients 
claimed to detect carcinoma in 8 per cent and polypi in 7 per cent The diagnosis 
of pernicious anaemia m Kaplan and Riglcr s senes however, is questionable 
for some of their casts perhaps some cases of carcinoma with a pernicious like 
anaemia were included 
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Commcntmg on their findings, Wilkinson (1945) mamtaincd his earlier opmioa 
that the development of gastric cancer, like that of other serious diseases la 
patients under treatment for pernicious anaemia is largely fortuitous In 1,600 
consecuti%c piticnls under regular observation, he saw cancer develop m only 
28 of these, 12 (0 75 per cent) h^d cancer of the stomach after periods of from 
I to 17 years with an average period of 7 7 years, and 9 of the 12 were over 60 
years of age when the cancer was diagnosed Cancer occurred in the large mtestme 
m 5 eases, all of whom were elderly Diabetes developed in 28 cases, ard thyroid 
disease m 36 

In my opinion the evidence tint true pernicious anaemia or achlorhydria 
predisposes to carcinoma of the stomach is mconclustvc The prolongation of 
the life of pernicious anaemia patients by modern therapy means inevitably that 
they will die of other old age diseases of which cancer of the stomach is one of 
the commonest It must be remembered loo that gastric carcinoma, with or 
Without mctistascs m bone marrow, may produce a macrocytic hypcrchroniic 
anaemia which has often been mistaken for pernicious amcmia (see p 409) , 
and that, although this tumour is often fatal within two years, some paiicms 
survive for much longer periods, as in the following ease 

Cfl5« III —ihsioo -In October 1921 a man aged 65 began to from indigestion 
vomiting and loss of Laparotomy in December showed moremWe gastni 

carcinoma and the patient was admitted as incurable to the Austin Hospital Melbourne 
where however he sunned until 1929 his progress being bnefi) as follows. ^ W 
cxamtnatiotvs on several occasions showed an enlarging liUingHjcfcct of the pylont half 
of the stomach with evidence of pyloric obsiruclioo Fraciiowl lest meals on sc'ci^i 
occasions showed free hydrochloric acid present usually attaining its pea^ 2 hours 
Progressive hypochromic anaemia appeared with haemoglobin down to 30 per cent 
and red corpuscles to 2 million per cubic rodlimctre Nevertheless he gamed wtt^Land 
with the passage of time doubt of the diagnosis of can«r was entertained Early m 1935 
retention of urine appeared evidently due to prostaf ic enlargement this bJC^S steadily 
worse and the urmc increasingly puruicni in spite of bladder wash-outs. 
died in March 1939 at the age of ?3 and 7| years after onset of symptoms 
disease JVecropjy— Bulky gclannous adenocarcinoma of pylonc half of siomach wi 
nodular mfiltraiion of the lesser omentum but no mciastascs Ciusc of death— prosta i 
enlargement suppurative pyelonephritis. 

Cases of gastric cancer of long duration hkc the foregoing show that an 
interval of several years between the appearance of anaemia and the discovery o 
•v gastric neoplasm cannot be taken as conclusive proof that the former precede 
the latter The only eases m which it can be claimed with certainty ^ ^ 
anaemia preceded the tumour arc those in which typical blood changes jncludmg 
Icucopema and a typical response to liver therapy, were observed several year 
prior to the appearance of the tumour, and m which expert radiographic exairuna 
tion of the stomach initially showed no abnormality Some of the cases 
fulfil these criteria, but arc they so numerous that they cannot be accounted 
by the fortuitous development of n tumour which is very common m 
people This is still arguable, and further carefully evaluated data are access ry 
before final decision can be reached 

(5) Possible carcinogenic substances ingested 

The needle m the haystack simile is particularly appropriate to the scare 
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for possible carcinogens in human mgesta There are two principal methods of 
attacking the problem — (a) clinical mquines like those of Craver, Herbert and 
Bruskc, into the diets (including alcohol drugs etc ) of patients with gastric or 
oesophageal cancer or of communities particularly prone to these tumours 
with adequate control senes for comparison and (b) experimental inquiry 
aiming at the production of gastric tumours by factors comparable with those 
operating in man as discussed by Peacock, Nettlcship and Kirby Although a 
beginning has been made along both of these lines of inquiry little of positive 
value has yet emerged A great field awaits exploration and so diverse and 
complex are the problems that significant results will be attained only by extensive, 
carefully designed and well informed research Some of the possible factors 
involved deserve brief mention 

(o) Alcohol 

Alcohol has often been sugS^**^ ^ possible cause of oesophageal and 
gastric as well as of buccal and pharyngeal tumours Some evidence for this 
suggestion is afforded by (a) the high mortality rates from oesophageal and 
gastric cancer recorded for dock labourers furnacemen stevedores barmen 
and some other occupational groups supposed to be specially addicted to alcoholic 
drmks and the low mortality rates from these tumours recorded for dentists 
doctors civil 'servants teachers professional engineers draughtsmen barristers 
typists and clerks (Registrar General s Decennial Supplement 1938) (b) the 

alcoholic habits recorded of patients with ocsophagwol cancer by Craver and 
others and (c) the heavy consumption of alcohol, especially as strong spirits, 
•hy the Dutch and some other peoples with a high incidence of gastric cancer 
All of this evidence however is no more than strongly suggestive many factors 
other than alcohol may be concerned m the differences m question Supposing 
that alcoholic drinks arc indeed a real factor in the causation of oesophageal 
and gastric cancer it may yet be that the alcohol itself is less to blame than other 
ingredients of various spirits wmes and liqueurs or that the concentration of 
the alcohol is an important factor Perhaps Daniel Qmip who drank Schiedam 
strong and fiery as raw spirit and could swallow half a pint of boiling rum 
neat avoided cancer of his stomach only by drowning ’ 


(6) Carcmoi'enic JnJrocarhonf 

These must be considered as possible ingredients of foods Kennaway s 
finding that many kinds of organic substances heated to charring temperatures 
yielded carcinogenic artificial lars is surely not without culinary significance 
Roasting grilling frying and toasting may well produce m small quantities the 
same carcinogens as were present m Kennaway s artificial tars and the life long 
ingestion of these may be a major cause of our common alimentary cancers Fats 
used repeatedly for frying would seem to be the most hkcly material m which to 
commence the search for possible carcinogens and Peacock Kirby and Beck 
(cited in Chapter 4) have already published promising preliminary work of this 
kind Smoked fish also should certainly be investigated Other possible sources 
of ingested carcinogenic hydrocarbons include tobacco tar, dust from tarred 
roads and domestic and occup.ttional sools and smokes 



400 


CARCINOMA OF THE STOMACH 


(c) Other chemical carcmogens 

These may exist amongst the great variety of drugs, flavouring agents colouring 
agents and preservatives which man consumes Biological testing of all suspect 
substances will be necessary to detect the offenders 

The supposition that ingested non absorbable, or only slightly absorbable, 
chemical carcinogens may be largely to blame for alimentary malignancies has 
much to commend it on theoretical grounds Admitted to the stomach such 
substances would often remain in contact with its mucous membrane for several 
hours at a time In the small intestine, however, they would be considerably 
diluted and hurried through the bowel quickly In the large intestine they would 
again be concentrated md would lie m contact with the mucosa for long periods 
This would accord with the relative frequency of cancer of the stomach, large 
intestine and small intestine It w ould also accord w ith the rarity of all alimentary 
cancers m animals, whose food is seldom fried, roasted or smoked, and who do 
not consume large amounts of drugs, dyes, flavouring and preserving agents or 
tobacco 

t6) The physical state of ingested food 
(a) Temperature 

The temperatures at which fluids can be imbibed with comfort are surprisingly 
high Personal experiments show that fluids at 50* C (i e the temperature of a 
‘ scalding hot ’ bath) arc ‘ lukc warm ” to drmk, at 65* C (pasteurizing temper 
ature) comfortably hot ” to drmk, and that at 75* C (blistering temperature 
for the skm) fluids fed ‘ very hot ” but can be swallowed without apparent injury 
A piece of unmasticated food such as a lump of potato or meat, can be swallowed 
while us internal temperature is only a few degrees below boiling point Clearly 
then the oesophagus and stomach arc constantly being subjected unwittingly to 
thermal insults of a degree which our skins would not tolerate Whether such 
insults may be directly or indirectly carcinogenic remains to be proved Craver s 
inquiries suggested that food temperatures may have played some part ta the 
causation of gastric cancers but not m that of oesophageal cancers Herbert and 
Bruske found that the Dutch take their food hotter than the English 


(6) Imperfect mastication , 

Imperfect mastication, resulting either from habitual haste or from aenta 
disease or lack of teeth, no doubt occasions repeated minor injuries of the oeso 
phagus or stomach It is indeed surprising what people will swallow whoe^^ 
I have found impacted against a stenosmg carcinoma of the colon a 
cherry stones along with the intact bones of most of the limbs and trunk of a ra i 
Craver found poor teeth or lack of teeth to be the most prominent item revea e 
by his inquiry m cases of gastric cancer, and one of the most prominent in ocs 
phageal cancer Yet as far as I know, there is no evidence that hair 
lunatics Who swallow foreign bodies arc predisposed to cancer of the oesopnag“ 
or stomal^h Moreover cattle, goats sheep and other herbivores often 
. and retain \many kinds of foreign bodies vet gastric tumours are as mfreque 
m them as other animils 
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for possible carcmogcas m human ingesta There are two principal methods of 
attacking the probIcm~(3) clinical inquiries hkc those of Craver, Herbert and 
Bruske into the diets (including alcohol drugs etc ) of patients with gastric or 
oesophageal cancer or of communities particularly prone to these tumours 
with adequate control senes for comparison and (b) experimental inquiry 
aiming at the production of gastric tumours by factors comparable with those 
operating in man as discussed by Peacock, Nettlcship and Kirby Although a 
beginning has been made along both of these lines of inquiry, little of positive 
value has yet emerged A great field awaits exploration and so diverse and 
complex are the problems that significant results will be attained only by extensive 
carefully designed and well mformed research Some of the possible factors 
involved deserve brief mention 

(a) Alcohol 

Alcohol has often been suggested as a possible cause of oesophageal and 
gastric as well as of buccal and pharyngeal tumours Some evidence for this 
suggestion is afforded by (a) the high mortality rates from oesophageal and 
gastric cancer recorded for dock labourers furnacemen stevedores barmen 
and some other occupational groups supposed to be specially addicted to olcobohc 
drinks, and the low mortality rates from these tumours recorded for dentists, 
doctors, civil Wvants teacher* professional engineers draughtsmen barristers 
typists and clerks (Registrar General s Decennial Supplement 1938) (b) the 

alcoholic habits recorded of patients with oesophageal cancer by Craver and 
others and (c) the heavy consumption of alcohol especially as strong spirits 

the Dutch and some other peoples with a high incidence of gastric cancer 
All of this evidence however is no more than strongly suggestive many factors 
other than alcohol may be concerned m the difierences in question Supposing 
that alcoholic drink arc indeed a real factor m the causation of oesophageal 
and gastric cancer it may yet be that the alcohol itself is less to blame than other 
ingredients of various spirits wmes and liqueurs or that the concentration of 
the alcohol js an important factor Perhaps Daniel Quilp who drank Schiedam 
strong and fiery as raw spirit and could swallow half a pint of boiling rum 
neat avoided cancer of his stomach only by drowning ’ 


(6) Carano^crtic fndrocarbonf 

These must be considered as possible ingredients of foods kennaway s 
finding that many kinds of organic substances heated to charring temperatures 
yielded carcinogenic artificnl tars is surely not without culinary significance 
Roasting gnllmg frying and toasting may well produce m small quantities the 
same carcinogens is were present m kennaway s artificial tars, and the hft, long 
ingestion of these may be a major cause of our common alimentary cancers Tats 
used repeatedly for frying would seem to be the most likely material m which to 
commence the search for possible carctnogens and Peacock Kirfay and Bvck 
(cited m Chapter 4) have already published promising preliminary work of this 
kmd Smoked fish also should certainly be investigated Other possible sources 
of ingested carcinogenic hydrocarbons include tobacco tar, dust from tarred 
roads and domestic and occupational soots and smokes 
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Bowen s disease of the epidermis and clearly shows simultaneous or successne 
cancerous change over a wide field of mucous membrane The very diffuse forms 
of gastric carcinoma such as “ gizzard ” or “ leather bottle ” stomach owe their 
uide extent not solely to their infiltrative growth but also to their widespread 



Fig 179 — Three parts of highly differentiated adenocarcinoma infiltrating gaslnc muscle, from 
a diffusely infiltrating growth m a man of 52 years (x 120 ) 

origin Discussion as to whether carcinomas arise mainly from glands or from 
the surface epithelium is pointless , it is clear from the study of early non in>asi\ 
growths that the whole of the epithelium m the affected area participates 

THE STRUCTURE OF GASTRIC CARCINOMA 
(1) Macroscopic forms of growth 

For descriptive purposes the followmg forms may be distinguished 

(1) Polypoid or fungoid carcinomas of predominantly endogastric . 

(2) Ulcerated plateau hkc carcinomas, with prommentlj elevated ramp 
like nodular borders 
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(7) Heredity and gastric cancer 

Inherited predisposition to gastric carcinoma, revealed by occasional cancer 
families or by the slightly enhanced expectation of this disease appearing amongst 
the immediate relatives of sufferers from it (see Chapter 5) is certainly not a very 
important factor m causation Of historical interest is the predisposition of the 
Bonaparte family to gastric carcinoma Although doubt of the diagnosis of cancer 
in Napoleon s case has been expressed m my opinion Antommarchi s full descrip 
tion of the post mortem findings (cited by Chaplin) makes it clear that the disease 
was indeed an extensive carcinoma of the lesser curvature and adjacent walls 
spreading to the surrounding peritoneum and lymph glands The little epiploon 
was contracted swollen, extremely hard and degenerated The lymphatic glands 
of this peritoneal covering those which are placed along the curves of the stomach 
and those which are around the pillars of the diaphragm were m part tumefied and 
scirrhous and some cv^n m a state of suppuration Sokoloff collected 
the medical histones of Napoleon s relatives His father died at (he age of 39 
with cancer of the stomach proved by necropsy his youngest sister Caroline 
also died of gastric cancer two other sisters Elisa and Pauline died at ages of 
43 and 44 years of gastric disease from their histones almost certainly carcinoma 
and one of his brothers Lucien died at 65 probably of carcinoma of the stomach 


THE MODE OF ORIGIN OF GASTRIC CARCINOMA 

Hauser Verse KonjeCzny and others have all described specimens which show 
plainly that gastric carcinoma may arise m a wdespread or multiccntric manner 
from more or less extensive areas of mucous membrane According to 
Konj'tzny multicentric development of gastric carcinoma is the rule nn 
opinion which is convincingly supported by his many excellent illustrations 
He gives references also to recorded cases of grossly mult ipic carcinomas to which 
may be added Tsunoda s case of three separate areas of cancer in a stomach, 
and the following two cases 

Case /t'—Malc aged 64 A^iTretj»5>~Swmadi showed (i) irregular ill-defined irca of flat 
growth 7 centimetres in d»amcter on antenor wall near cardta mvotvmg a!! coats and 
producing plaque like thickening of serous coal (u) a similar til-defined region of 
thickening on the greater curvature near the pyJoros (m) mterscning gastnc wall healthy 
Pcfigaslric and lumbar lymph gland were enlarged by growth but there were no other 
mctastascs Microseop ) — Diffusely infiltrating sphcfoidal-cell cannnoma m boih areas 
of stomach with more- cellular deposits m lymph glands. 

Case i —female aged 64 Aecropii— Stomach showed fi) a projecting fungoid grow th 
5 centimetres m diameter attached ^ an infiltrated pedicle 3 ceniimctres in diameter 
10 the greater curvature 3 ccntimclrcs proumal to the pytorus and with sci-crat enlarged 
cancerous lymph glands m the adjacent omental attachment (u) an irregular growih 
involving most of ihe cireumrerencc of the cardia with no accompanying lymph nodal 
deposits (m) micncning stomach wall heahhy Lncr contained a few scattered 
mclasiases all other organs clear \fieroseop} —Both gastnc lumours and the hcpalic 
mclastascs showed disorderly adcfMxaronoma 

Schneider described two separate histologically different carcinomas in 
one stomach and referred to 9 similar reports Cancerous change in a polypus 
IS often demonstrably widespread or progressive Non polypoid pre invasive 
carcinoma or carcinoma sn situ as desenbed by Mallory is analogous to 
cc 
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vanants are seen 

(a) Adenocarcinoma or adeno papillary carcinoma showing distinct differ 
entiation of acinar structures of varying degrees of perfection (Figs 32 
and 179) 

(b) Mucoid adenocarcinoma, a variant of (a) in which mucus secretion is 
prominent, often producing large amounts of extra cellular gelatinous 
mucus in parts of which only scanty isolated groups of tumour cells 
are present 



Fig t8I —Pyloric 


(c) Signet ring cell carcinoma, consisting mainly of spherical 
containing cells with their nuclei thrust to one side (Figs 44 50, ISO, 
182 and 183) 

(d) Infiltrating spheroidal-cell carcinoma, identical with (c) except that 

the cells show little or no secretion , secreting and non secrelmg 
spheroidal cells are often seen together especially m the diffuse forms 
of growth ^ . 

(e) Meiaplastic squamous cell carcinoma ss rare m the stomach, usual y 
m parts only of a tumour of mainly adenocaremomatous structure 

(0 Highly cellular anaplastic carcinoma is frequent, forming 

or haemorrhagic growths consisting of disorderly masses J 

multiplying poorly differentiated cells uith little or no ^ 

orientation Some haemorrhagic tumours of this kind have ha 
misleading chorion-epithehoma hkc appearance, especiallv m 
metastases m the liver (Risel Stewart 1913 , Gacrtncr) . 

It must be emphasized that the names (a) to (f) do not denote entities 
structural variants of the entity gastric carcinoma, and that several or all of 
may be seen in a single tumour I agree with Stout that ‘ it is not on Y 
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O) Ulcer like carcinomas without prominent nmparts or well defined 
borders but with diffuse mfiUratKin of the neighbouring stomach walls 
(4) Extcnsne diffuse carcinomas producing more or less uniform thick- 
ening of part or w hole of the stomach walls w ith only slight superficial 
ulceration or none at all 

These gross forms are of course, not sharply distinct tumours showing 
various combinations of them arc common Microscopically group (i) shows 
mainly adeno papiUarj structure group (4) mamlv infiltrating spheroidal celled 
or signet ring celled structure while groups (2) and (3) show all possible structural 



Fia ISO — StBret nng-cell mucoid carcinoma of stomach (>^72) 


variants Mucus secretion ma> be visible to the naked eye m any of the forms 
of growth, but IS most conspicuous m group (2) producing massive irregular 
gelatinous tumours The commonest situation, of diffuse carcinomas, when 
these arc restricted to part only of the wall of the stomach is the pvlonc part 
whence they spread more ot less cxicmivcly towards the cardn When they 
affect most or the whole of the organ they produce the gizzard or leather 
bottle stomach often w ith great coniraciion and rigidity of the organ In spite 
of the great thickening of the wall often up to 2 centimetres or more the various 
coats especially the muscular layers often tem-un clearly distinguishable on the 
cut surface Indeed, m many cases the prominently thickened muscle layers 
appear to have undergone hspertrophy 

(2) Microscopic structure 

All carcinomas of the stomach arc of course glandular m origin but the extent 
lo which glandular differentiation appears m them vanes widely from tumour to 
tumour and also in different parts of one tumour The following structural 
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tubules a carunoroa shall form before it is to be called adenocarcinoma ^ How 
much mucm must be secreted in order that a tumor shall be called a colloid or 
mucoid carcinoma ” I also agree with him that attempts to predict the degree 
of malignancy, the rate of growth and the probable success or failure of surgical 
treatment btsed on cellular differentntion alone are of very little value when 
applied to an individual case, although some small percentagi^ of difference may 
appear m large groups 

THE DIRECT SPREAD OF GASTRIC CARCINOMA 

Besides diffuse spread in the walls of the stomach itself, gastric cancers extend 
also into the walls ot the duodenum and oesophagus and into the gastrohepalic 
and gastrocolic omenta, the pancreas, spleen, transverse colon, liver and dia 
phragm 

The prevalent view that carcinoma of the stomach seldom extends into the 
duodenum is lalse microscopical exanunatton of resected stomachs as well as 
those obtained at necropsy will often disclose mfiltration of the duodenal sub- 
mucous or muscle coats for distances of 2 centimetres or more beyond the pylorus 
(examples and references by Castleman, and Figs 34 and 181) This is of 
practical importance , it means that all gastrectomies for pylonc carcinomas 
should include if possible a duodenal cuff of 3 centimetres, and that this should 
be examined microscopically for extensions of the growth 

Some carcinomas of the cardia region spread grossly into the lower part 
of the oesophagus, and may simulate primary oesophageal growths In other 
cases, extensions of growth take place through the lymphatics or veins of the 
submucous and muscle coats and lead to areas of ulceration in the oesophagus 
which appear to be separate from the mam growth in the stomach 

Direct extension ot gistric carcinomas to the mvcsimgpmW/iewn and to the 
greatei and lesser omenta is of course very common and is the usual source of 
trans peritoneal dissemination Many pylonc growths also invade the pancreas 
directly and imasion of the bde duct or of the portal \em or its mam tnbulan^ 
IS not unusual Through the gastrocolic omentum the trans\erse colon may os 
invaded and gastrocolic fistula may develop Direct invasion of contiguo^ 
parts of the /ner occurs frequently Perforation of gastric cancers into the 
peritoneal cavity, an accident much less common than with chronic ulcers ass 
been well described by Aird . 

Invasion of the spleen may take phee cither directly from the primary 
or from deposits m the splenic lymph glands The growth usually ^ ^ 
spleen at its hilum and spreads mainly along its trabeculae, and the trabwcu a 
extensions may reach even to the capsule of the convex surface of the 
The mam trabecular veins often suffer invasion I have seen four cases m 
sloughing splenic tissue formed part of the floor of ulcerating cancers ot 
stomach and serious — in two cases fatal — haemorrhage had taken place tro 
the necrotic spleen 

L\mpliatic permeation is often plainly visible m the neighbourhood of g^stne 
carcinomas, appearing as finely nodular white lines on the peritoneal jj 

the stomach itself or m the omenta adjacent to it Microscopical study rev 
that from some of the diffusely inflltrating growths very widespread permca i 
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waste of tjme but also deceptive to attach histologically descriptive adjectives 
and prefixes to gastric carcinomas \Wm> js to determine what proportion of 



FiQ 182 —From a Krukenberg tumour of the ovaiy m a woman of 59 jears showing signet 
nng-ccUs wnhiiv lymphatics Ovanan stroma and part of a corpus albicans also are visible 
{X. 120) 



Fir 18J— From lung of same c3«r as Fig f« showing pcrivascuhr Ijmphaiics distended by 
signet nng-«l!s and mucus, ( x 120 ) 
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(3) Transpentoneal metastasis 

Peritoneal dissemination from gastric carcinoma is \cry frequent , it had 
occurred in 26 of my 85 necropsy cases (31 per cent), and m 61 of Stout’s 143 
cases (43 per cent) It produces scattered discrete nodules, extensive plaque like 
infiltrations or massive gelatinous collections with or without ascites Hernial 
sacs sometimes share m the peritoneal dissemination , and deposits in the recto 
vesical or recto uterine pouch may simulate primary carcinoma of the rectum 
(Konjetzny pp 181 2 , and references in Chapter 10) Secondary growths m 
or near the umbilicus may be due to spread from peritoneal deposits on the round 
ligament of the liver 

0\anan tmtastases 

These occur more irequently from gastric carcinoma than from any other 
tumour and m most cases the> arise by the trans peritoneal route For full 
accounts and many examples see Glockner, Stone Gauthier Villars Willis 
(1934, Chapter XXIII), and Konjetzny (1938, pp 184 6) Gastric cancer was 
responsible for 75 of the 133 cases of secondary growths m the ovaries reviewed 
by Stone, for 247 of the 365 cases of alimentary cancer with ovarian metastases 
reviewed by Gauthier ViUars, and for 6 of my 16 necropsy cases with secondary 
carcinoma m the ovaries (1941) Thus, at least one third, possibly one half, of 
all secondary growths m the ovaries are from carcinoma of the stomach The 
proportion of cases of gastric carcinoma with ovarian metastases has varied m 
different senes Irom 3 per cent (Poschanssky) to 14 per cent (Stout) , but these 
stnts included cases of both sexes and the incidence of ovarian metastases in 
females onl> is more than double these figures, eg m Poschanssky s series 
16 of 155 cases (10 per cent) My 6 ca^es with ovarian metastases occurred m a 
consecutive senes oi 28 necropsies on women with gastric cancer, a frequenty 
of 21 per cent The mean age of patients with secondar> growths m the ovaries 
IS decidedly less than the mean age of the subjects of gastric cancer m general, 
the former being between 35 and 40 and the latter m the sixth decade (WiHis, 

p 306 Konjetzny p 184) clearly the functionally active ovary is more prone 

to metastasis than is the senile ovar> 

The gross and microscopical structures of the ovarian metastases of gastric 
caremoma vary greatly Some are acinar adenocarcinomas with or without 
cystic or pxpdhry characters Many others however show m whole or part 
the distinctive structure of the Krukenberg tumour In 1896 Krukenberg desented 
as fibrosarcoma mucocellulare carcinomatodes” a diffusely infiltrating often 
bilateral solid tumour of the ovaries of myxomatous appearance, consisting of 
mucus containing signet ring cells scattered amidst abundant oedematous ovarian 
stroma Krukenberg believed these tumours to be ovarian in origin but later 
study showed that most probably all of them are metastatic growths and tna 
carcinoma of the stomach is by far thtir commonest source (Major Shaw 
and other references by Wilbs 1934, pp 310 312) Theterm Krukenberg tumour 
should be reserved for growths showing the characteristic structure (Fig 182) 
and should not be applicd~as has often been done — to other kinds of secondary 
carcinoma in the ovaries On the other hand Krukenberg tumours are no 
sharply distinct from other metastatic growths for tumours of combine 
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of lymphatics has taken place in all the surrounding tissues, and occasionally almost 
body wide lymph vessel carcinosis is present (Schiergc Schmucker Dawson) 
In such cases however, permeation has not proceeded solely from the primary 
growth but also from many metastatic foci established by embolism in lymph 
glands or lymphatic plexuses (see Chapter 9) 

THE METASTASIS OF GASTRIC CARCINOMA 

(1) Metastasis to the regional broph glands 

Even m operation specimens the perigastric lymph glands are found to contain 
tumour m the majority of cases, the proportions lying between 50 and 70 per cent 
in most senes In necropsy cases the percentage is of course higher* eg in 76 of 
85 cases which I reported in 1941 (89 per cent) m an identical proportion of 
Stout s 143 cases, and m 68 per cent of Poschanssky s 500 cases The presence 
or absence of lymph nodal mctastascs can be determined only by careful dissection 
and microscopical examination and roost estimates of the frequency of metas 
tases are under estimates (Fig 44) Lymphatic metastasis is the roam factor 
affecting the prognosis of resectable tumours c g Walters e: aJ found that of 
919 operation cases without deposits m the glands 43 per cent surviscd 5 years 
or longer but of I 049 cases with affected glands only 16 per cent survived 
for 5 years Most of the few 5 year survivors may be regarded as permanently 
cured but Pam reported a case of recurrence 12 years after partial gastrectomy— 
whether from residual growth or from fresh cancerous change m the remamder of 
the organ is uncertain 

(2) Further metastasis by Jjraphatic channels 

From the pciigasinc lymph glands the tumours often spread quickly and 
widely to the coeliac lumbar, mesenteric pelvic and mediastinal glands From 
the cochac upper lumbar and mesenteric glands invasion of the cisterna chyh 
or Its mam tributaries often occurs and gastric carcinoma is responsible for about 
one third of the cases of cancerous disease of the thoracic duel (^VIl^^s 1934, 
Chapter III) About 10 per cent of necropsy cases of cancer of the stomach show 
invasion of the cistcrna chyli eg 7 of 85 cases (Wifhs, 1941) Affection of the 
ihoncic duct or Its mam tributaries often results m embolic dissemination to 
the lungs and this partly accounts for the fact that gastric cancer is the tumour 
most often responsible for miliary carcinosis of the lungs 

Troisier s sign , enlargement of the supraclavicular lymph glands usually 
of the left side m eases of abdominal malignant disease (Troisier I8S9) is most 
often due to carcinoma of the stomach and m most cases is associated with 
invoKcment of the thoracic duct Its frequency is estimated variously as between 
3 and 15 per cent of fatal cases eg m 5 4 per cent of Poschanssky s senes and 
in 13 of my 8S cases (15 per cent) 

Qastnc carcinoma is one of the most frequent sources of secondary growths 
in the abdominal walls especially m or near the umbilicus In most cases these 
ore due to Ij-mphatic dissemination along the round ligament but m some cases 
they arise by direct spread from the primary growth or from peritoneal mctastascs 
{Sec Qudnu and Longuct 1896 WiHis 1934, pp 386*7 , and Konjelzny. 1938 
p 183) J - 
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endocardUts malignant malaria and primary aplastic anaemia Haemoglobin was 
reduced to 20 per cent and red corpuscles to less than one million while white corpuscles 
numbered 15 000 per cubic millimetre Death occurred in October about 3 months 
from the onset of symptoms Necropsy showed a soft ulcerated carcinoma 3 centimetres 
in diameter on the posterior wall of the pylooc antrum with soft haemorrhagic deposits 
m many abdominal and mediastinal lymph glands and extensive ill defined areas of 
metastatic growth m man> bones No other organs contained obvious growths but 
there were widespread petechial and larger haemorrhages m many tissues Aficrascopy— 
Different parts of the tumours m the stomach lymph glands and bones showed mucoid 
adenocarcinoma spheroidal and signet ring cell carcinoma and anaplastic cellular 
growth The small blood vessels and lymphatics of the lungs showed widespread tumour 
infiltration accompanied b> haemorrhage 

(cf) Other metastases 

No organ or tissue ts exempt from blood borne metastases from gastric 
carcinoma They are not uncommon in the adrenals kidneys and myocardium 
they are unusual m the thyroid brain meninges and skin and are rare m other 
tissues (Willis 1934) Senge saw metastases m the placenta The secondary 
growths m the breasts described by Stahr and by Dasvson probably arrived by 
way of lymphatic paths and the same may apply to some deposits m the 
meninges as in the cases of Kmenm and Cornwall In other cases however, 
meningeal dissemination is secondary to a metastasis m the brain as m 
Duncan s case 
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adenocarcinomatous and bignct nng-ceU structure arc seen The kind of gastric 
growth visually responsible for Ktukctiberg tumours is the diffusely mfiUraling 
spheroidal cell or signet ring cell carcinoma The primary growth is often small and 
relatively symptomlcss, the large ovarian tumours giving the first or mam signs of 
disease Sbagrams of the stomach mav fail to disclose any abnormality, and even at 
necropsy a small diffuse primary growth may escape detection Hence the 
necessity for adopting veiy strict cntcria before accepting supposed cases of 
‘ primary’ ’ Krukenberg tumours of the ovary Apart from secondary deposits 
m the pengdstne Ivmph glands and sometimes m the peritoneum Krukenberg 
tumours are often unaccompanied by meiastases in other organs especially 
notable is the frequent escape of the liver 

(4) Metastasis bj the blood stream 

(а) The Jner 

The liver contains discrete metastases m a high proportion (at least one third) 
of fatal cases eg in 33 per cent of Kaufmann s Basle cases, m 36 per cent of 
Poscharissky’s and m 46 pet cent of my 85 cases These clearly arise by embolism 
following invasion of mam tributaries of the portal vein (Willis 1930) 

(б) The lungs 

The lungs show secondary growths m about one quarter of fatal cases e g m 
19 of my 85 cases In 14 of these 19 cases the pulmonary growths were discrete 
a'nd clearly blood borne in the other 5 cases there was widespread permeation 
of peribronchial and subpleural lymph vessels with some nodulation (Fig 183) 
and it was uncertain whether the growths had reached the lungs by the blood- 
stream or by retrograde lymphatic spread from affected hilar lymph glands 
In 4 additional cases tumour emboh were found imcTOscopicallymtheaneTiolcs 
of lungs which showed no visible growths to the naked eye The difficulty just 
mentioned of distinguishing between haemic metastasis followed by lymphatic 
permeation m the lungs and nodular lymphatic spread from hilar deposits, must 
arise m many cases of miliary ’ carcinosis of the lungs secondary to gastric 
cancer a condition with which pathologists have long been familiar and which 
is now well recognized by radiologists also as sometimes producing skiagrams 
as well as naked eye appearances, suggesting miliary tuberculosis (Funk and 
Crawford Gloor Acharderaf) 

(c) Bones 

Bones contain metastases m between 5 and 10 per cent of fatal cases Occasion 
ally, these produce serious local results such as tumour or pathological fracture, 
which may simulate primary skeletal disease as m cases described by Konjetzny 
and m>sclf (1938) In an important group of cases widespread metastases m 
bone marrow often from small relatively svmptomless primary growths seriously 
affect haemopoiesis and produce severe megalocvtic anaemia or thrombocytopenia 
(Harrington and Teacher , Harrington md Kennedy Seeman and Krasnopolski 
Laurence and Mahoney other references by WiUis 1934 pp 324 and 342-4 , 
and the following case) 

Case 1 1 — trislar>— tn Ju\y V94i a maw aecd 36 who had b«n on acu>e service in Ihe 
tropics began to suffer from weakness pyresia and pallor These symptoms became 
npidly worse and diagnoses made dunng ensuing weeks included acute bacterial 
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EPITHELIAL TUMOURS OF THE SMALL INTESTINE 

Epithelial tumours of the small intestine arc much less common than those of 
the stomach or large intestine My necropsies include 17 cases of carcinoma 
of the small intestine, as against 227 of the stomach and 190 of the large intestine 
These were briefly as follow 


Summary of 17 Necropsy Cases of Carcinoma of the Small Intestine 


Case 

No 

Sex 

age 

No and sites of 
tumours 

Histology 

Metastases 

I 

M 66 

3 ileum 

: Argentaflin carcinoma 

None 

11 

M 77 

Many throughout 

Argentaflin carcinoma 

j None 

III 

M 37 

Single ileum 

ArgentalTm carcinoma 

Lymph glands liver 

IV 

M 67 

Single ileum 

Argentaflin carcinoma 

1 Lymph glands kidney 

V 

M 56 

i Many throughout 

Argentaflin carcinoma 

In many organs 

VI 

M 41 

Many jejunum ' 

Argentaflin caremoma 

Brain and other parts 

VII 

1 M 68 

7 ileum 

Argentaffin carcinoma 

None 

VIII 

F 70 

Many ileum 

Argentaflin carcinoma 

None 

IX 

M 25 

Single upper jejunum 

Anaplastic carcinoma 

Lymph glands 

X 

M 44 

1 

Single duodenum 

Adenocarcinoma 

Lymph glands thoracic 

1 duct lungs 

XI 

F, 70 

Single upper jejunum 

Adenocarcinoma 

Lymph glands liver, pen 
toneum 

XII 

F 72 

Single duodenum 

Adenocarcinoma 

None 

XIII 

M 62 

Single upper jejunum 

Adenocarcinoma 

Lymph glands 

XIV 

M 71 

Single duodenum 

Adenocarcinoma 

Lymph glands 

XV 

F 50 

Single duodenum 

Adenocaremom i 

Lymph glands liver lungs 

XVI 

F 53 

2 duodenum and 
upper jejunum 

Anaplastic carcinoma 

Lymph glands liver lungs 
adrenal 

XVII 

F 63 

Single upper jejunum 

Adenocarcinoma 

Lymph glands thoracic 
duct lungs liver ovary 


Nos I to VI and IX to XII have been described elsewhere (Willis, 1940 and 
1941) 

I shall describe enteric epithelial tumours under the following heads 

(1) Benign tumours of the small intestine 

(2) Non argentaffin carcinomas of the small intestine 

(3) Argentaffin carcinomas of the small intestine 

(4) Tumours of vitello intestinal structures 

(a) of Meckel s diverticulum 

(b) of the umbilicus 

BENIGN TUMOURS OF THE SMALL INTESTINE 

These arc very rare In my necropsy work I have not encountered any papillary 
or adenomatous polypi comparable with those of the stomach or large intestine 
412 
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relationship is very doubtful Reports of entenc carcinoma coexisting with 
tuberculous enteritis, syphilis or other infections are too few to be significant 

(5) Metastascs 

These are found m the neighbouring lymph glands or in the liver in more than 
one-half of fatal cases but metastascs m lungs and other organs arc infrequent 
My Case X showed invasion of the thoracic duct with resulting profuse embolic 
dissemination to the lungs (Fig 47) , and m Case XVII the thoracic duct was 
occupied by tumour right up to its cervical exit from which a polypoid mass of 
growth projected into the great veins, and there were multiple metastascs in the 
lungs, as well as in the h\er and right ovary 

ARGENTAFFIN CARCINOMAS OF THE SMALL INTESTINE 

These tumours are still insufficiently known to pathologists and surgeons 
They occur nearly as frequently as the adenocarcinomas just described , c g in 



Fig 184— Typical structure of argentaffin carciRoma (x 55 ) 


8 of my 17 necropsy case's of enteric carcinoma and in 30 of 130 cases of tumours 
of the small bowel in Dockerty and Ashburn s series For other good accounts o 
these growths see Cope and Neweranb, Cooke, Marangos, Humphreys, 
Ariel Willis (1940) and Dangremond 

(1) Nomenclature and histogenesis 

The frequently used name carcinoid tumour * , introduced by Obemdorfer 
in 1907, IS an unfortunate one, implymg a reputation of innocence which later 
experience has shown to be undeserved Many “ carcinoids , of the 
intestine especially are dangerously invasive and metastasizing growths They 
should be called argentaffin or Kultschitzky cell carcinomas, since there is clear 
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Baggenstoss refers to some reported cases, and records 25 examples of small 
polypi 2 to 5 millimetres in diameter situated on the duodenal papilla Feyrter 
describes several specimens of nodular hyperplasia or circumscribed adenoma of 
Brunner’s glands 

NON ARGENTAFFIN CARaNOMAS OF THE SMALL INTESTINE 

Adenocarcinomas of ordinary structure and of varying degree of differentiation 
are the commonest tumours of the small intestine These appear as annular 
stenosmg ulcerated or polypoid growths and usually cause intestinal obstruction 

(1) Site 

The most frequent sites are the second part of the duodenum and the upper 
part of the jejunum Hoffman and Pack recorded that of 228 carcinomas of 
the small intestine 104 arose in the duodenum Duodenal carcinoma has been 
well described by Meyer and Rosenberg Rutishauscr, Hoffman and Pack, 
Stewart and Lieber Lieber el al and Baggenstoss It arises most frequently m 
or near the papilla of Vater and it is often difficult to decide whether the tumour 
IS ampullary or duodenal m origin In advanced cases it is often impossible 
also to distinguish a duodenal from a pancreatic carcinoma Beyond the 
duodenum the favourite site of entenc carcinoma is m the first two feet of the 
jejunum where the growth is usually of tightly stenosmg annular form Of 6 
surgically resected specimens which I have examined 4 were from the upper 
part of the jejunum Adenocarcinomas of (he ileum are rare , those of the 
ileo caecal orifice are more often eaecal than ileal 


(2) Age incidence 

This IS Similar to that of gastro intestinal carcinoma m general The mean 
age of the combined senes of patients with duodenal carcinoma cited above was 
55 years and that of my 9 necropsy cases 57 years The lowest age recorded is 
16 years 

(3) Sc\ incidence 

Men are affected more than women especially from duodenal carcinoma the 
sex ratio being about 2 to 1 m most senes Of my 7 upper jejunal carcinomas — 
3 necropsy and 4 surgical specimens — 5 were from women 

(4) Antecedent lesions 

These have rarely been seen Meyer and Rosenberg and Konjetzny (1938 
p 120) have referred to cases of duodenal cancer supposed to have supervened 
on chronic ulcer but these arc exceptional some of them are dubious, and m 
some others coexistence of the two lesions may have been fortuitous It is notable 
that duodcml carcinoma develops much more frequently in the periampullary 
region than m the first part of the organ where most ulcers occur Stewart and 
Licbtr found no evidence of previous chronic ulcer m their 6 cases of supra 
papillary carcinoma Gall stones arc fe«jrded in a small proportion of cases 
of periampullar) cancer eg m 5 of 28 cases (Baggenstoss), but a causative 
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necropsy cases 2 showed sohtarv tumours, one showed 3 tumours and 5 
showed many tumours Cooke found them recorded as multiple in 27 of 76 
cases, but these included surgically removed as well as necrops> specimens 
Visible multiple growths often number 20, 40 60 or more, but m addition to the 
visible ones the mucosa often contains many tiny tumour foci which are disclosed 
only by microscopical search The ileum is usually more affected than the jejunum, 
but m my Case VI there were visibly multiple tumours m the jejunum only Multiple 
enteric growths may be accompanied by tumours m the stomach or pancreas, 
and it may pT0\e difficult to decide whether these arc metastascs or truly multiple 
growths (Wilhs, 1940) 



Fio 186 — Typical structure of artcntafiin carcinoma m a metastasis m the liver ( X SO ) 

Young tumours usually take the form of nodules or plaques projecting into 
the bowel lumen and covered by intact mucosa As they enlarge they often show 
central umbihcation or ulceration Older growths, especially solitary ones may 
encircle the bowel and cause infolding of the muscle coat and stenosis, well 
depicted by Humphreys Microscopical study reveals that even small seemingly 
well defined tumours have often sent fine extensions into the muscular and serous 
/coats (Fig 185) , as this infiltration extends, it may cause dense fibrosis of the 
tissues, and may be accompanied also by apparent hyperplasia of the invaded 
muscular tissues The ysUpw colour of the tumours is retained m all these 
situations, and often in metastases also 

(3) Age and sex incidence 

The tumours arc found chiefly during middle or old age the mean age of ray 
8 necropsy cases was 60 years, of Dockerty and Ashburn’s 13 cases with metastases 



argentaffin carcinomas 


415 


evidence that they arise from the speodhzed granular epithelial cells of the crypts 
of Lieberkuhn, the yellow cells of Kultschitzky later shown by Masson to have 
selective argentaffin staining properties The tumour cells show silver stamable 
granules like those of the Kultschitzky cells , and the cut surface of the tumours, 
like the cells from v. hich they arise^ often show a characteristic yellow or orange 
colour In most cases these carcinomas are histologically so distinctive that 
they can be identified readily without using the somewhat fickle silver staining 
test (Figs 184 186) They typically consist of well defined solid clumps or strands 
of rather small closely packed polyhedral cells with here and there small glandular 



Fia 185 — Microscopic degree of mfiUraiion by argeniatlin careiaoma to ouler coals of bowel 
A -= serosa B musculans C = mam mass of growth in submutosa (x 32) 

lumma or distinct acim The more actively growing tumours show varying 
degrees of anaplasia m part or whole (Figs 187, 188), so that they may escape 
immediate histological recognition (as m Case V, WjUis 1940) 

The causation of argcntdlTm carcinomas is quite unknown and is likely to 
remain so until wc discover the functions of the argentaffin cells The frequent 
multiplicity of the tumours in the intestine shows that, whatever the carcinogenic 
factors may be they operate over the whole mucosa of the small bowel In 
accordance with the presence of some argentaffin cells in the stomach, colon 
pancreas and gall bladder occasional argentaffin carcinomas in these organs 
have also been described (Ashworth and Wallace) and they occur too m 
Meckel s diverticulum {see befon) 

(2) Number^ site and appearance 

ATgcntaffin carcinomas of the small intestine arc often multiple Of my 8 


418 EPITHCLIAL TUMOURS OF THE SMALL INTESTINE 

composed of gastric and Brunners glands m a Meckel’s diverticulum in a boy 
aged 16 years and, were able to find records of only 3 other adenomas m diverticula 
Argentaffin carcmoma is the most frequent kind of neoplasm of Meckel’s diverti 
culum (Stewart and Taylor , Price , Ashworth and Wallace) 

(2) Umbilicus 

Umbilical polypi, sinuses or cysts lined by intestinal or gastric epithelium 
derived from the vitello intestinal duct are not very nre (Nicholson , Peter 
sen) I have examined an umbilical cyst I 5 centimetres in diameter lined 
by gastric mucosa from a boy aged 2 years, and an extroverted polypus clothed 
by gastric mucosa, from a boy of 3 years, both present since birth , a collection 
of inflamed cysts 2 centimetres m total diameter, lined by columnar intestinal 
epithelium from a woman of 30 years and a cystic papillary tumour, probably-^ 
of urachal origin (Case VI, Chapter 28) 
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58 and of the cases reMe\\ed by Ariel 57 Males predominate Cooke s and 
Ariel s combined figures comprised 100 men and 73 women , Dockerty and 
Ashburn s senes comprised 8 men and 5 women , and 7 of my 8 necropsy cases 
were men 


(4) Spread and metastasis 

Follovring infiltration of the bowel wall spread m the peritoneum mav lead 
to fibrotic contraction 'ind kmkmg of the gut Metastasis to the neighbouring 



Ffo 187— C<T« l Slightly anaplastic stnicfure m a metaslasis of argentaffin carcinoma in a 
lymph gland ( x 105 ) 

Fig 188 — Caw t Markedly anaplastic structure m a primary intestinal argentaffin carcinoma 
(X 105) 

mesenteric lymph glands or to the hver frequently takes place (Figs 186 187) 
Occasionally more remote metastascs also appear eg m my Case V abo\e, 
m the lungs kidneys adrenals retroperitoneal tissue subcutaneous tissue and 
perhaps in the gall bladder stomach and pancreas (but these were possibly the 
sites of independent pnmarv growths) , m the brain skm and possibly m the 
pancreas, m Case VI and in the kidney m Case IV Peritoneal dissemination 
IS not common but was seen m the remarkable case described by Cope and 
Newcomb For other instances of metastasis sec the papers already cited and 
other references m my 1934 work (pp 128 9) 

TUMOURS OF VITELLO INTESTINAL TISSUES 
(I) Mcckcls docrticulam 

Adenomas arc scry rare SchuHinger and Stout saw a pedunculated adenoma 

DO 
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331 operation specimens, Dukes found the right sided parts of the colon affected 
m 75 and the left sided parts m 256, while during the same period there were more 
than 1 000 cases of rectal cancer Raiford’s senes comprised 319 cancers of the 
rectum and 192 cancers of the colon, the latter including 67 of the caecum and 
ascending colon and 72 of the descending or sigmoid colon The transverse 
colon and the hepatic and splenic flexures arc the least common sites 

(5) Multiple carcinomas 

Multiple carcinomas of the large intestine may occur m the same segment 
or m widely separated parts of the bowel (Norbury Gordon Taylor , Dukes) 
My necropsies included, m addition to Cases I If and IV, the following combi 
nations of sites of multiple growths m which the possibility of spread or 
metastasis from one site to the other could be excluded (i) caecum and sigmoid , 


Fic 189 — Adenocarcinoma of colon m a nit ( X 50 ) 


(u) hepatic flexure splenic flexure and descending colon (plus multiple polypi) , 
(m) 3 separate carcinomas (andapoIypus)mthc sigmoid , (iv) sigmoid and rectum 
Dukes found multiple foci of origin m 29 of 1,000 cases of rectal carcinoma 

(Q Intestinal carcinoma m animals 

Like gastric cancer intestinal cancer is rare in all mammals except man Wells 
et al (1938) have reviewed the few reported examples in the mouse rat, cat, dog 
lion, ox, horse, racoon and dasyurc , as well as the more frequent reports of the 
disease m birds Intestinal carcinoma m mice occurs mainly m the prolapsed 
rectum and is more often squamous celled than adenocarcinoma In 1935' I 
described two mucoidVdenocarcmomas of the colon m rats, with metastases 
m lymph glands m bothycases (Fig 189) Schlotthauer reported a mucoid 
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The main subject of this chapter is the common adenocarcinoma Benign 
epithelial tumours are considered in relation to cancer , and tumours of the appen- 
dix and anus are described separately m the last sections 

FREQUENCY AGE SEX SITE AND SPECIES INCIDENCE 

(1) Frequency 

In Great Britain, Australia and some other countries mortality and hospital 
statistics show that carcinoma of the large bowel is only a little less frequent than 
carcinoma of the stomach Thus, m Victoria m 1940-42 1,534 deaths from 
cancer of the intestines were recorded as against 1 720 from cancer of the 
stomach and my proved necropsy cases included 190 of carcinoma of the large 
intestine and 227 of carcinoma of the stomach In communities where gastric 
cancer (q v ) is unusually frequent, intestinal cancer accounts for a correspondingly 
lower proportion of all cancers, though it is still one of the commonest tumours 
in most countries 

(2) Age 

The greatest number of patients is m the sixth decade The mean age in 
Hayden and Shedden s senes of rectal cancers was 57 for men and 49 for 
women and in Dukes s (1940) senes of 1 000 rectal cancers 59 for men and 
55 for women The mean age of mv 190 necropiy cases was 60 The disease 
IS rare under 30 years of age but has been seen m children e g m a boy of 16 
years by Willis (1934) m a boy of 13 years by Ogilvie, and m a girl of 9 by Webster, 
who gives other references Carcinoma supervening on familial polyposis often 
occurs m the second third or fourth decades my second youngest necropsy 
case, a male of 24 years, was of this kind (see Case I belon) 

(3) Sex 

Men arc more often affected than women m a proportion between 3 2 and 
2 I m most senes, eg H4 men and 76 women in my necropsy senes In 
Raiford s senes the sex ratio was 2 1 for colomc cancer and nearly 3 1 for rectal 
cancer The 1,000 rectal carcinomas recorded by Dukes were from 650 men 
and 350 women Hayden and Shedden s cases of rectal cancer comprised 179 
men and 124 women Dukes (1945) points out that cancer of the proximal end 
of the colon is more common m women than m men but that cancer of the pelvic 
colon and rectum is much commoner m men than m women 

(4) Site 

Carcinoma increases m frequency from the proximal to the distal parts of 
the large intestine the rectum being the most frequent site of all In a senes of 

419 
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Case //■— Av/oman a(,ed ^ years had had mtcrmjilent diarrhoea for 30 years 
the motions usually being fluid and sometimes streaked with blood Following recent 
attacks of abdominal colic and vomiting sigmoidoscopv had revealed polyposis 4nd a 
fungating carcinoma of the upper rectum Nfcrapsx showed multiple polyposis of the 
entire large intestine a large fungatmg carcinoma of the ileo-caecal orifice a fungatmg 
carcinoma 3 centimetres m diameter of the recto ugmoid junction and an indefinite area 
suggesting carcinoma in the transverse colon sections of which confirmed the presence 
of early adenocarcinoma extending into the muscle coat No metastases were found 



Figs 190 and 191 —Care / Folyposis of colon showing multiple tumour foci m which the 
glands show cellular atypism and hypcrchrOTnatism (x 20 and 120 ) 

(6) Caremowa is often accompanied by polypi 

This was so m 27 per cent of 79 necropsv ca*cs examined b> Stewart (J93J) 
and in no less than 25 of 33 consecutive cases of rectal and sigmoid carcinoma 
examined by Dukes (1926) In a consecutive senes of 40 operation and necropsy 
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a dog 


CAUSATIVE FACTORS 


(1) Intestinal polvpi 

The structure of the common intestinal polypi— papillomas and adenomas— 
IS too ^\eU known to require description TTiey consist of well differentiated 
glandular tissue like that of the colonic mucosa with however, varying degrees of 
distortion of the epithelium and cro^dmE and hyperchromatism of the nuclei 
Early tumours appear as small sessile nodules , larger ones develop strap like 
pedicles clothed by normal mucosa The tumours may be solitary, few many 
or innumerable The rectum and pelvic colon arc the commonest sites of solitary 
or few polypi and are often the most heavily affected parts m cases with many 
growths Patients with very numerous tumours— multiple polyposis — often 
give a family lustory of the disease , many examples of familial polyposis were 
recorded by Dukes (1930) and Lockhart Mummerv and Dukes (1939) The 
disease may arise m several successive generations may be transmitted by either 
sex and affects males and females about equally The polypi are not congenital 
but usually commence to appear between the ages of 15 and 25 years what is 
inherited IS therefore not polyposis as such but a special pronencss of the colonic 
mucosa to neoplasia No family tendenev is apparent in cases with solitary or 
few polypi and these may deselop at any age 

All polypi of the large intestine— whether numerous few or single and whether 
familial or not— are predisposed to carcinomatous change the predisposition 
being least in the solitary polypus and greatest m familial polyposis Let us 
consider the evidence under three heads 

(a) fmni/ifl/ polypous lerminates m cancer 

Victims of familial polyposis arc almost certain to die of carcinoma of the 
colon or rectum at an early age usually between 25 and 45 years Dukes and 
Lockhart Mummery recorded many instances and the following case exemplifies 
the early deselopmcnt of carcinoma 

Case I — — Patient s mother died of intestinal carcinoma rojlowmg polyposis 
his maternal grandfather died of diarrhoea his only sister had proved polyposis 
and was probably developing carcinoma when last heard of his only brother was healthy 
At the age of lOycars the patient began to suffer from diarrhoea which was at first attributed 
to colitis but later shown by skiagrams and sigmoidoscope to be due to polyposis 
This became steadily worse some clubbing of the fingers developed and he died at the 
age of 24 I\ecrops\ shovsed severe polyposis of the whole large mtestme 4 separate 
areas of ulcerated carcinoma m the rectum the largest 3 centimetres in diameter 
metastases m neighbouring glands and peritoneum many large metastases m the liver 
(3 860 grammes) Microscopj showedactiveanaplasticadenocarcmoma and also rev caled 
innumcrabh tiny foci of advnoma or early adenocarcinoma in many parts of the colonic 
mucosa Figs 190 and I9I and compare with Lahms.) 

I Not all cases of w idcsprcad polyposis arc familial The following is an example 
of this disease terminating in multiple carcinoma in which there was no record 
of any family tendency 
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It should be added that the “ polypi ” often mentioned in ulcerative colitis 
are usually not true neoplastic polypi, but merely inflammatory polypoid projcc 
tions of residual mucous membrane 


(fc) Diiertictifosis or dnerticuhtis 

This sometimes coexists with carcinoma (references by Stewart, 1931), but it 
IS probable that the association is wholly fortuitous Diverliculosis of the distal 
part of the large intestine is common in elderly subjects, so that its coexistence 
With cancer is inevitable in a considerable proportion of cases 


(c) Ot/ier iniesfifiai in/ecfioiis 

Amoebic and bacillary dysentery, tuberculosis, bilharxiasis, etc , apparently 
do not predispose to cancer In Egypt rectal cancer is infrequent despite the 
prevalence of bilharzial disease (Dolbcy and Mooro, 1924) 


(3) The possible presence of ingested carcinogens 

Possible sources of ingested carcinogenic substances have been discussed m 
Chapter 21 and it was suggested that if these ore poorly absorbable they might 
be an effective cause of colonic cancer Dukes (1945) made a similar suggestion 
If cancer of the colon is due to a carcmogen.se agent present in the faeces its 
influence would certainly be greatest towards the distal end of the colon because 
of the slower passage and greater concentration of the intestinal contents 
Perhaps future research will succeed m identifying carcinogenic substances m 
the faeces 


THE STRUCTURE AND GROWTH OF CARCINOMA 
As m the stomach so m the bowel, carcinoma may assume predominantly 
polypoid, ulcerative stenotic or diffuse forms Microscopically most tumours 
are adenocarcinomas, often of well-differentiated columnar cell type, often too of 
papillary pattern and often mucus secreting Diffusely infiltrating spheroi lal-ccl! 
or signet rmg cell tumours are uncommon So also are very anaplastic growths 
devoid of glandular orientation of the cells Squamous metaplasia u rare 
Excluding the appendix (see below), the large intestine is a rare site of argentaffin 
carcinoma (Stout , Ashworth and Wallace Potter and Docter) It is possible 
that the tumour in Case III above was of this kind 

Polypoid caremoraas often attain a large bulk withm the bowel while effecting 
only sh^it mfiltration of the wall Infiltrating and stenosmg growths, however 
soon extend through the muscle coats and invade the surrounding peritoneal aM 
fatty tissues Here veins arc often invaded Invasion of veins was demonstra^ 

m 17 per cent of the surgical specimei« of rectal cancer studied by Dukes (1940, 

1944) and m 70 of 170 necropsy cases of rectal cancer studied by Brown and 
Warren It js demonstrable rather less frequently with colonic growths 
4 Osseous metaplasia of the stroma occurs rarely m intestinal carcinoma (Dukes, 
1939) 
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specimens of carcinoma of the krge bowel which I examined carefully for polypi, 
these were found in 24 they Were multiple m 18 and were usually in the neigh- 
bourhood of the mam growth These findings show that intestinal carcinoma 
commonly arises in a field of predisposed mucosa ‘ A crop of adenomata arise 
from this sensitive field ’ (Dukes) The extent of the potential!) neoplastic field 
evidently varies greatly it may be restricted to a local segment, or it may involve 
the whole large intestine as m widespread polyposis 


(r) Carcinomatous change in progress in a pohpus is sometimes obser\ed 

Swmton and Warren concluded that an origin from polypi was demonstrable 
m 14 per cent of 827 cases of colonic and rectal carcinoma I have seen caremo 
roatous change develop m a polypus which presented m the sigmoid colostomy 
opening of a patient with inoperable carcinoma of the rectum The following 
case showing carcinoma of a polypus very clearly, has other points of interest 
also 

Case lit — A woman of 46 years died of abdominal malignant disease of climcally 
undetermined origin the chief symptoms of which had been recent rapid enlargement 
of the liver jaundice and emaciation Necropsy -The sigmoid colon contained a polypus 

1 5 centimetres m diameter with % narrow pedicle clothed by normal mucous membrane 
and a crateriform ulcer 1 centimetre m diameter on its summit The mcso-colon close 
to the base of the pedicle contained a mass of secondary growth m lymph glands 

2 S cenuroetres in diameter The liver weighed 9 pounds and contained many large 
metastatic tumours and deposits were present m the portal and mesenteric lymph 
glands The mucous membrane at the fundus of the gall bl idder contained a nodule of 
tumour I centimetre m diameter Small scattered nodules of growth were present m the 
pancreas and spleen The cranial dura mater presented 2 tumour nodules each 
I centimetre in diameter Many soft destructive areas of growth were present m the 
skull ribs and vertebrae A ficroscopy— In all situations the tumours were anaplastic, 
spheroidal-ccll growths with only slight suggestions of glandular formation The structure 
somewhat recalled that of anaplastic argentaffin carcinoma but this diagnosis could not 
be claimed with cerumty 

(2) Infiammator) diseases 
(a) Ulcerau\e coitus 

This condition is occasionally followed by caranoma Thus carcinoma 
developed m 2 5 per cent of Brust md Bargcn s 800 cases of colitis , but vvjicther 
this proportion significantly exceeds that to be expected fortuitouslv is not clear 
from their paper since this gave no details of the age distribution of their cases 
They mentioned however that carcinoma supervening on colitis was often found 
in relatively young patients The following is the only example of this association 
that I have seen in about 30 necropsies on cases of ulcerative colitis 

Case It —A man of 42 sears dwd after having been under hospital treatment for 
ulcerative coiius for many years He had been treated with Bargen s s-accine and had had 
a long period with good health prior to the onset of the fatal illness Necropsy showed 
severe ulcerative inflammation throughout the large intestine an ulcerated carcinomi 
4 centimetres m diameter in the sigmoid colun and a separate stenosing carcinoma in the 
rectum Mfcroscop^ showed both tumours to be adenocarcinomas involving all coats 
and accompanied by deposits m ncighbounng lymph glands A scaion of the colon m 
another part unexpectedly rc\cali.d a third area of early adenocarcinoma invading the 
muscle 
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iI9 ounces Case Iff above exemplifies massive hepatic metastasis from a \cry 
small primary growth 

(b) The hmgs 

The lungs contain secondary growths m ibout one fifth of fatal cases 

(c) Other organs 

Other organs, most often the adrenals, kidneys or bones, arc affected m about 
10 per cent of cases (Brown and Warren , Wilhs, 1941) 

CARCINOMA OF THE APPENDIK 

In 1906 Rollcston and Jones accepted and rcMCwcd 42 previously reported 
cases of primary cancer of the appendix They found these to be of two distinct 
types the columnar celled like that of the large mtesjme and the spheroidal- 
celled the latter being the tumour later designated “ carcinoid ” or argentaffin 
carcinoma Uihlem and McDonold distinguished three kinds of appendical 
cancer — the‘ carcinoid ’ type, the cystic type producing pseudomyxoma peritonei, 
and the colonic type — and estimated the relative frequencies as 89, 8 and 3 per 
cent respectively It is. however, debatable whether the appendical lesion 
responsible for pseudomyxoma ts usually fruly iteoplastic or only an obstructive 
mucocele I have discussed this question, with references, elsewhere (^VllllS, 
1934) Here we will consider only the tvso undoubted types of carcinoma of 
the appendix, argentaffin carcinomi and adenocarcinoma of colonic type 

(1) Argentaffin carcinoma 

This IS by far the commonest tumour of the appendix It is most often situated 
at or near the lip, and appears as a hard mass of yellowish tissue usually only 
1 or 2 centimetres m diameter which may appear well defined or may infiltrate 
the appendical wall without clear demarcation Portial calcification of the growth 
occasionally occurs hfost of the tumours arc discoi'ered only incidentally at 
operations for appendicitis or at necropsy In their number, and their age and 
sex incidence they differ from the similar tumours of the small intestine (qv) 
The appendical tumours arc usually single, only rarely multiple TI ey are 
discovered at ages ranging from 12 to 70 years, but most of them are found during 
the second and third decades the average age of the cases reviewed by Rolicston 
and Jones was 24 I have examined 1 1 specimens from patients ranging from 
14 to 63 years old, with a mean age of 34 years The sexes arc nearly equally 
affected but m some series there has been a predominance of females , my 
specimens were from 4 males and 7 females 

Afaltgnancy and metastases 

Although the appendical argentaffin carcinomas are less dangerous than the 
enteric ones, there is no justification for the term ‘ carcinoid ’ The 
often infiltrates the wall of the organ and reaches its peritoneal surface (Fig 192) 
and there are many recorded cases with metastases itt peritoneum lymph glands, 
liver and elsewhere (see references by Stewart and Taylor , and Willis 1934) 
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METASTASIS OF CARCINOMA 

(1) Metastasis bj Ijmphatic channels 

Careful dissection and microscopical study reveal regional lymph nodal 
mctastases in the majority of cases, eg in 62 of 100 operation specimens of 
rectal cancer described by Gabriel et al in 505 of 1,000 operation specimens 
reported by Dukes and m 28 of 46 cases of colonic cancer described by Coller 
et a! The first glands to receive mctastascs are usually but not always 
those nearest the primary growth , metastasis then takes place to more remote 
glands Glands which appear to the naked eye to be unaffected may be found * 
microscopically to contain metastascs but more often enlarged glands thought 
to be cancerous are found to show inflammatory changes only As with carcinoma 
of other organs the presence or absence of lymph nodal metaslases is a major 
factor in prognosis Gabriel et al recorded the following percentages of 5 year 
survivals following excision of cancer of the rectum when the tumours showed 
no extensions to the perirectal tissues 91 per cent when the tumours had spread 
directly to the perirectal tissues but were unaccompanied by glandular metastises, 
64 per cent when glandular metastascs were present, 16 per cent For further 
details regarding lymphatic metastasis and prognosis see Dukes (1944) 

Advanced intestinal carcinoma often shows tumour deposits in many groups 
of abdominal lymph glands and it is one of the three commonest tumours to 
invade the thoracic duct being surpassed in this respect only by gastric and 
uterine carcinoma 

(2) Transpcritoneal metastasis 

Peritoneal dissemination is present in about 20 per cent of fatal cases of cancer 
of the large bowel Anson saw a case of carcinoma of the caecum large pelvic 
deposits of which simulated primary rectal cancer 

Ovarian metastascs occur m about 5 per cent of fatal ca«cs and they have 
often simulated primary ovarian disease (Willis 1934) They arc usually of 
adenocaremomatous type and may be papillary cystic or mucoid they arc 
rarely of Krukcnbtrg type 

(3) Metastasis b> (he blood stream 
(o) The h\eT 

The liver contains secondary growths m one third or one half of fatal cases 
eg in 31 of my 59 necropsies and in 57 ol 170 in Brown and Warren s senes 
Of m> 31 cases with hepatic deposits II had no other metastascs Gohgher 
found that of 31 cases who had died a few da>s after excision of the rectum 
and whose livers had been thought clear of metastascs at operation 5 cases were 
found at necropsy to have deposits deep m the liver ,Very small primary growths 
m the bowel may produce gigantic enlargement of the liver the biggest recorded 
liver weight is 33 3 pounds (15 110 grammes) from a case of carcinoma of the 
rectum (Christian) I hive examined a liver weighing II 000 grammes from 
a case of small annular taremoma of the sigmoid colon and Kettle 
depicted a colonit growth 4 inch m diameter which had produced a liver weighing 
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(2) Adenocarcinoma 

Rectal adenocarcinoma of the ordmary kind may of course extend to the 
anal canal and perineum In the following case, however, an adenocarcinoma 
of peculiar type arose m the anal canal, probably from the intramuscular glands 
wbch are present there 

Case V ~Hisior\~Amin of 80 was adnutled lo hospital with symptoms of mtestmal 
obstruction He had had anal soreness for a year and more recent discharge and swelling 
Rectal examination disclosed ill defined induration around the anal canal Ne ropsy 
showed two thirds of the circumference of the upper part of the anal canal to be diffusely 
mhltraied by white growth whidi extended to the surrounding tissue There were no 
metastases The sigmoid colon contained a single pedunculated polypus 3 centimetres 
m diameter /fij/o/og> (Fjg 193) — The mucous membrane of the anal canal is intact 



Fig 193 — Case V Adenocarcinoma of anal canal probably arising from the intramuscular 
glands ( X 60 ) 

The sphincter muscle is infiltrated by a carcinoma composed of broad epithelial columns, 
in part solid and m part containing acmat spaces surrounded by multiple liver of cells 
The sigmoid polypus is a benign adenoma of the usual ivpe 
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In mo«t cases, howe\er, removal of the appendix along with neighbouring 
lymph glands if these are affected is curative 

(2) Adenocarcinoma of colonic tjTpe 

This IS a rare tumour m the appendix Rolleston and Jones reviewed 6 
reported cases, UiWem and McDonold dcsccibcd 5 cases Phillips and Isaac 
one case, and I have seen 2 examples TTie tumours share the age incidence, 



Fig 192 — Infiltration of muscular coat b) argentaffin carcinoma of appendfc (^120) 

Structure and behaviour of their colomc counterparts Mucus seerclion is often 
conspicuous It should be noted here that caecal carcinoma may invade the 
appendix or may cau e obstructive appcndiciUi. (Parker and Rosenthal 
Gordon Taylor 

CARCINOMA OF THE ANUS AND ANAL CANAL 
(1) Epidermoid carcinoma 

Gabriel has given a good account of S5 cases of this disease, which m its 
structure and behaviour generally resembles the epidermoid carcinomas of the 
skin The mean age of Gabriel s cases was 62 and there were 27 men and 28 
women There was however adccided difference between the sexes as regards 
the initial sites of the tumours those starting in the anal canal affected 23 women 
and 3 men while those of the anal margins affected 24 men and 5 women Metas 
/ tasis occurs mainly to the inguinal lymph glands but the intrapclvic glands also 
may be affected 
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CARCINOMA OF THE LIVER 

Useful early reviews of the pathology of primary carcinoma of the Uver 
include those of Weigert (1S76), van Heukelom (1894) Eggel (1901), Wcgelm 
(1905), Goldzieher and Bokay (1911) and Wintemitz (1912) , and more recent 
accounts, those of Counsellor and Mclndoe (1926), Fox and Bartels (1928), 
Strong and Pitts (1930), and Stewart (1931) In this chapter, benign epithelial 
tumours of the liver ate considered m their relation to carcinoma Embryonic 
carcinoma of the infant’s liver is described in Chapter 60 

I have studied the following 15 necropsy cases of hepatic carcinoma 


Case 

No 

Sex 

age 

Description 

Histology 

Metastases 

I M 62 

Mam growth 9 centi 
metres no cirrhosis 

Liver-ccli carcinoma 

Lymph glands liver pen 
toneum lungs kidneys 
adrenals pancreas 
gastric and intestinal 
mucosa gait bladder 
thyroid brain many 
bones 

11 

F 61 

Single growth m cirrhotic 
live: 

Liver*cell carcinoma 

None 

in 

F 67 

Single tumour replacing 1 
lobe no cirrhosis 

Liver-cell carcinoma 

Peritoneum 

w 

M 60 
(Chinese) 

Mam growth 15 centi 
metres m cirrhotic 
liver 

Liver cell carcinoma 
(+adcnocarc^oma) 

Li\er 

V 

M 71 

Multiple with haemo 
chromatosis 

Livcr-cell carcinoma 

None 

VI 

M 61 

Multiple with haemo 
chromatosis 

Livcr-ccH carcinoma 

None \ 

VII 

M 61 

Multiple with haemo 
chromatosis 

Liver-cell carcinoma 

None (portal 

invaded) 

VIJI 

F 41 

Large tumour no cirrhosis 

Adenocarcinoma 

Lymph glands liver pc' 
toneum ovary bon 
(with paraplegia) 

IX 

M 64 

Huge tumour in spirit 
drinker without cirrhosis 

Adenocarcinoma 

Liver (with multip 
invasion of portal ar 
hepatic veins) TumO' 
emboli in lungs 
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necropsy cases 58 Highly susceptible coloured peoples suffer at earlier ages , 
Berman found that 83 per cent of Bantu patients were 40 years old or less, 
44 per cent being m the third decade 



Figs 194 and 195 


(3) Sex 

The disease is commoner in men than in women, the ratio ranging 
2 I and 12 1 m various recorded senes My 15 necropsy cases comprised 10 
men and 5 women In the Bantu, Javanese, Chinese and Japanese also there is a 
marked predominance of males 
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Case 1 
No 

Sex 

age 

Description 

' Histology 

1 Metastases 


F 53 

Huge growth no cirrhosis 

Adenocarcinoma 

Hepatic veins invaded 
Metastases m lymph 
glands and lungs 

XI 

M 70 

Large tumour no cirrhosis 

Adenocarcinoma 

Liver Ijmphglands pen 

1 toneum bones kidney 

XII 

1 M 73 

Mam growth 20 centi 
metres no cirrhosis 

I Adenocarcinoma 

Liver (with many vems 
invaded) lymph glands 
thoracic duct lungs 
adrenals 

XIII 

1 F 27 

1 

Carcinomatous change in 
congenital cysts 

Adenocarcinoma 

Liver lymph glands lungs 

I 

XIV 

j M 47 

1 

I 

Huge tumour no cirrhosis 

1 

Anaplastic carcinoma 

i 

Lymph glands thoracic 
duct liver Jungs 
' kidneys dura mater 
pentoneum (including 
hernial sac) 

XV 

j M 56 

Mam growth 20 centi 
metres no arrhosis 

Anaplastic carcinoma 

Liver, lymph gland 


Most of the cases have been reported elsewhere Nos V to VII in t paper on 
haemochroimtosis m 1941 VIII to XI in a review of 500 necropsies in 1941 
(Nos 341, 348, 349 and 421) , No XIII m 1943 and No XIV m 1930 


FREQUENCY RACE AGE, SEX AND SPECIES INCIDENCE 

(1) Frequency and racial incidence 

Primary carcinoma of the hver is a diagnosis which can be established only 
by thorough necropsy , mortality statistics of this disease are therefore valueless 
It IS rare m white skinned peoples in whom it is found m 0 1 to 0 3 per cent of all 
necropsies (Stewart) or in about 1 per cent of necropsies on cases of malignant 
disease My 15 cases occurred m a consecutive senes of 1,400 cancer nccroosies 
In this senes there were 505 cases (36 per cent) with secondary growths m the 
liver , thus secondary growths were 34 times as frequent as primary growths 

Hepatic cancer is much commoner m some of the coloured races especially 
the Bantu Javanese Chinese and Japanese (Stewart Bonne , Berman , Shear) 
Indeed it was the commonest malignant tumour in Bonne s Javan necropsies 
and in Berman « Bantu cases Of great interest is Berman s observation that 
there arc marked differences m incidence m different tribes of the same race 
c g the East Coast Bantu appear to be six times more liable than the South 
African Bantu The high incidence of hepatic cancer m African Negroes docs 
not appear m Negroes m America (Kennaway 1944) it is therefore not a racial 
character, but is due to environmental factors 

(2) Age 

In Europeans carcinoma of the hver is commonest in the sixth decade The 
mean age m Counsellor and Mclndoc s compiled senes was 61 5, and of my 15 
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MODE OF ORIGIN 

While solitif) carcinomas of the liver often ippcar to be of umfocal origin 
multifocal origin is equally clear m other cases, eg m my hacmochromatosis 
cases, m the case of carcinoma arising in a developmental cyst (No XIII), and m 
Sanes and MacCallum s cases When a tumour has invaded portal branch veins 
m the liver, however, it becomes dtfRcuU to decide whether multiple growths 
present have resulted from multifocal origin or mlra hepatic metastasis Stewart 
was inclined to interpret all multiple growths as due to spread and metastasis 
within portal veins While fully endorsing the importance and frequency of such 
spread, I believe that genuine multifocal origin, obtains m manv cases 

STRUCTURE 

Two mam types of structure nre seen in carcinomas of the hver, (a) liver cei! 
carcinoma or malignant hepatoma, and (b) adenocarcinoma of bile duct type or 
cholangioma While many tumours fall into one or the other of these two classes, 
tumours of mixed structure also occur I have seen several liver cell tumours 
which contained small areas of distinct columnar celled adenocarcinoma notably 
Case IV Thus, while the distinction between hepatoma and cholangioma is 
useful, It is not a sharp one 

(fl) Lner cell carcinoma {Figs 194*197) sho\\svar>mg degrees of differentiation 
from a structure almost like normal liver (issue but without a proper lobular 
pattern to anaplastic growths with great cellular plcomorphism and much degen 
eration and haemorrhage The better diflcrentiated growths often secrete bde 
and stain themselves yellow or green, even m their metastases (references, Wiilis, 
1934) Anaplastic tumours with muUmuclcated giant tumour cells nnd much 
haemorrhage may mimic the structure of chorion carcinoma (Crutekshank , 
L Esperance) 

(6) Cholangioma does not differ in structure or behaviour from the adeno 
carcinomas of the extra-hepatic bile ducts (q v ) 

METASTASIS 

(1) Intra-hcpatic portal metastasis 

This occurs frequently Portal branch veins, -sometimes the mam ones near 
the porta, often show invasion of their lumina and extension of the growths along 
them (Fig 197) , and metastatic growths are often present in the neighbourhood 
of the mam growth or in distant parts of the liver Stewart found portal veins 
invaded in 28 of 33 collected cases of liver-cell carcinoma, and m 5 of 11 cases o 
cholangioma and I have referred to mai^ records of invasion ol portal or 
hepatic veins (Willis 1934) Imastonofhepauc\eins is the prelude to metastasw 
to the lungs Tumours invading the inferior vena cava have sometimes extended 
up this vessel into the right atnum (Counsellor and Meindoe , Loehlem) 

(2) Pulmonary metastases 

These are recorded in about one Iifth of fatal cases and were present in 5 of 
my 15 cases As with other abdominal carcinomas the lungs may contain man) 
intravascular tumour emboli without visible metastases (e g my Case IX) 
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(4) Hepatic carcinoma in animals 

This disease is not unusual in cattle and sheep (Feldman 1932) and m dogs, 
less common m tats horses pigs and other species (Feldman 1936 , Winer and 
Schrocdcr 1940) Norris saw an adenocarcinoma of the liver in a rooster 
Rudduck and I studied the following liver tumours in animals 

Dogs (1) Fox terrier, male aged 13 Multiple liver cell tumours largest 
6 centimetres in arrhotic hver (Fig 194) 

(2) Airedale male, aged 14 Multiple small hver cell tumours m 
cirrhotic hver 

(3) Fox-terner male aged 13 Solitary liver cell tumour 10 centi 
metres m diameter (Fig 195) 



hiG 196^ — Livcr-Cell tumour of frog note alveolar structure and included pigrncnKells 
(X 60 and 120) 


(4) Collie female aged 12 Liver-cell tumour 15 tentimetrcs m 
diameter 

(5) Mongrel male agtd 15 Liver cell tumour lO centimetres in 
diameter 

(6) Foxhound male aged 7 Papillary adenocarcinoma 15 centi- 
metres m diameter with many metastases in liver, peritoneum 
and lymph glands 

Persian cal aged 15 Adenoeircmoma 10 centimetres in diameter 

(Rana esculcnta) adult Solitary tumour white but uith black mottling 
from included pigment cells of liver 3 centimetres m diameter , micro 
scopicaliy a well dilTcreRtntcd hepatoma (Fig 196) 

CAUSATIVE FACTORS 

(J) Cirrhosis 

As a prc-canccrous lesion cirrhosis has been discussed by many of the writers 
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EPITHELIAL TUMOURS OF THE BILIARY TRACT 

In this chapter we will consider 

(a) Benign epithelial tumours 

(b) Carcinoma of the gall bladder 

(c) Carcinoma of the extra-hepatic bile ducts 

BENIGN EPITHELIAL TUMOURS OF THE BILIARY TRACT 

Polypoid and cystic cholecystitis (cholecystitis glandularis prohferans) has 
often been misnamed “ papilloma * or “ adenoma ”, as m a paper by Shepard 
et a} (1942) True papillomas and adenomas of the bile channels arc rare In 
1936 Kerr and Lendrum could find records of only 7 fully acceptable cases of 
papilloma of the gall bladder to which Brown and Cappell (1937) added an eighth 
The papilloma of the gall-bladder described by Kerr and Lendrum was remarkable 
m that It consisted of intestinal epithelium, including Panelh cells, goblet cells 
and argentaffin cells, and that it secreted large quantities of salt and water 
Multiple papillomas of the gall bladder, like that described by Brown and Cappell, 
were attributed by Kerr and Lendrum to transplantation , but a preferable 
interpretation is that they are, like the multiple papillomas of the intestine or 
stomach of multicentric origin I have examined a pedunculated papilloma 
I centimetre in diameter in the gall bladder of a sheep 

CARCINOMA OF THE GALLBLADDER 
(1) Incidence, site, etc 
(n) Frequency 

English and American surgical and necropsy records show that carcinoma of 
the gall bladder occurs with about one tenth the frequency of carcinoma of the 
stomach and constitutes about 3 per cent of fatal cases of carcinoma (Illingworth 
Mohardt , Kirshfaaum and Kozoll) In my 1,060 necropsy cases of carcinoma 
(Table V, Chapter 5) there were 26 of carcinoma of the gall bladder 

(6) Age 

The mean age m various senes ranges from 57 to 63 More than half the 
patients are in the sixth and seventh decades The disease is very rare under 40 
the youngest of my 26 necropsy cases was 44 years of age 

(c) S'e'c 

Women are affected more frequently than men, m a ratio of about 3 or 4 to 
1 (references by Mohardt) My necropsies comprised 18 women and 8 men 

(d) Site and extent of origin 

Many of the tumours are so extensive when first seen that their precise sites 
of origin cannot be specified but the neck, and fundus appear to be more often 
438 
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(3) Other metastases 

Other blood borne metastases chiefly m the bones arc less frequent Skeletal 
or other metastases may clinically simulate primary disease or may be the first 
signs of illness as in my Case VIII with paraplegia and Moon s case with patho 
logical fracture of the femur 

Lymph nodal peritoneal or o\ortan metastases occur in perhaps one quarter 
of fatal cases 
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amounts , and further investigations of large pooled quantities of gall-stone^ or 
the liquid contents of cancerous gall bladders should be undertaken 

{b) Cholec) slttts 

This IS present m many cancerous gall bladders but it is doubtful if ii itself 
IS a significant causative factor It may be only a concomitant of the associated gall 
stones, or ma> result from obstructive effects of the grouth it elf However, it 
must be admitted with Stewart, that a possible sequence of events in many cases, 
may be cholecystitis cholelithiasis, carcinoma 

It has often, been suggested that carcinoma may supervene on polypoid and 
cystic cholecystitis but this sequence, which by analogy with transformations 
well known m other regions is quite a probable one, has not and cannot be readily 
demonstrated It would be well nigh impossible to distinguish microscopical^ 
between an area of problerative cholecvstitis with supervening carcinoma and 
an area of well difierentiated adenocarcinoma Proliferative cholecystitis 
with Its invasion of the entire thickness of the gall bladder wall by the glands 
has Itself oUen been mistaken for carcinoma c g by several of the expenmentahsh 
reviewed by Burrows There is no evidence that the strawberry gall bladder 
is predisposed to cancer 

(3) Structure 

The gross jorm of the tumours vanes The most frequent is the infiltrating 
scirrhous type leading to diffuse thickening of part or the whole of the wall and 
spreading to surrounding tissues Less common arc polypoid and papillary 
growths projecting into and distending the lumen Combinations of the two 
types of growth are seen , and sometimes gelatinous change is prominent 

Microscopicalh, most of the tumours are infiltrating adenocarcinomas of 
varying degrees of differentiation Mucus secreting adenocarcinoma is quite 
common but diffusel) mfiltratmg signet ring cell carcinoma is rare Undiffer 
entiated carcinomas also are infrequent Squamous metaplasia is present in some 
degree in about 10 per cent of the tumours and is sometimes prominent through- 
out In my experience however, it is never complete but is always associated 
with adenocaremomatous structure There is no evidence to support the statement 
sometimes made that the growths showing epidermoid metaplasia have arisen 
in areas of mucosa in which metaplasia had previously been present The change 
takes place m the growths themselves, squimoid change is not seen m non- 
neoplastic lesions of the gall bladder 

(4) Metastasis 

Lymph glands contain deposits of growth in a high proportion of fatal cases 
eg m 18 of my 26 necropsies, and in 34 of 55 in Kirshbaum and Kozoll s senes , 
the glands along the cystic duct and m the porta of the liver are the earliest 
affected Cappcll and Tudhope described a case m which a small ut^uspected 
carcinoma of the gall bladder had produced w idespread metastases m Ijmpn 
glands and had led to a diagnosis of “ lymphadenoma or lymphosarcoma 
The bxer contains discrete metastases m more than one half of the cases e g m 
16 of my 26 necropsies 
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aflccted than intermediate parts Multiple separate areas of growth are not 
unusual , 1 have seen several unequivocal examples, and there is no doubt that 
more thorough examination of gall bladders with early carcinomas would often 
show these to be of multicentnc or widespread and progressive origin A frequent 
form of cancerous gall bladder with extensive uniform thickening of the wall, 
resembling the leather bottle stomach may well be attributed as much to 
extensive origin as to extensive spread of the growth , and this interpretation is 
strengthened by frequent instances of widespread carcinomatous disease affecting 
the walls of the gall bladder and mam bile ducts simultaneously (Willis 1942) 


(c) Race and species 

Carcinoma of the gall bladder occurs quite commonly m American negroes 
(Kirshbaum and Kozoll) It is recorded infrequently in some Oriental races 
e g m Java, when- gall stones also are uncommon (Bonne) In animals cancer of 
the gall bladder has been «ecn occasionally m the ox dog and fowl (Feldman) 

2) Causative factors 
(a) Gall stones 

These have been present m from 60 to 100 per cent of cases in different 
senes (Stewart Mohardt) , they were present, or had been present m 24 of 
my 26 necropsy cases There is no doubt that the stones precede the growths 
in most cases and it is of interest that cancer may develop many years 
after removal of stones 24 years in one of my cases (1942) The stones most 
commonly present m the cancerous gall bladder are of the multiple pigmented 
type solitary pure cholesterol stones ate also encountered but Stewart found that 
these did not occur with greater frequency m cancerous cases than m control cases 

The frequent association of stones with cancer of the gall bladder has led to 
many attempts to produce this disease experimentally m animals bv inserting 
gall stones and other foreign bodies into the organ These have included pebbles, 
suture materials, lanolmc paraflin pitch tar cement pumice and tile fragments 
The experiments were fully reviewed by Burrows (1933) who also carried out 
personal expcnmcnls with gall stones, plaster of Pans pellets containing chole- 
sterol pellets containing dibenzanthtacenc and pieces of sponge soaked m fat 
containing dibenzamhracenc (1933 and 1939) Burrows obtained inilammatory 
proliferations resembling human polvpoid cholecystitis but no tumours and from 
his review it was clear that ibis had been the case also with the results of earlier 
workers, some of whom had claimed to have produced tumours Nearly all the 
experiments of this kind have been on the guinea pig an animal which seldom * 
develops spontaneous tumours and which is also refractory to the experimental 
production of skin tumours Further attempts to produce cancer of the gall- 
bladder should be made on other species 

Hypothetically stones from cancerous gall bladders might well contain 
chemical carcinogens Professor E L Kennaway and Dr I Hicger kindly 
examined several such stones which I sent them but found nothing distinctive 
spcctrographicallvm extracts which also failed to produce skm tumours m mice 
However naturally occurring carcinogens might be present m very minute 
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Kirshbaum and Kozoll s cases In my 1942 senes, none of the 15 cases of bi!e 
duct cancer had stones m the affected ducts, but m 3 cases the j,all bladder contained 
stones , and m all 3 cases of combined carcinoma of the ducts and gall bladder 
Stones were present m the gall bladder ChoIecystJfis and cholanguis are of 
doubtful causative importance in duct cancers 

(3) Structure 

Whether taking the form of diffuse thickening of long reachci of the duels 
or annular stenoses or bulkier nodular growths, most of the tumours are mfil 
tratmg scirrhous adenocarcinomas occasionally with mucoid areas Projecting 
papillary carcinoma is infrequent I have not seen squamous metaplasia m any 
of my specimens, nor have I seen it described 

(4) Metastasis 

Metastases are less frequent than with carcinomas of the gall bladder, probably 
because early biliary obstruction proves fatal before the tumours have extended 
far Lymph glands were affected m 28 of Kirshbaum and Kozoll s 62 necropsies 
In my 15 cases (1942) metastases were present m lymph glands m 3 cases, m the 
liver m 3 m the peritoneum m 4, and m the lungs m 2 cases 
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Other sues of metastasis include the lungs bones and ovaries, Foggie and 
Tudhope described a patient m whom the clinical and radiographic finding> 
were those of primary cancer of the lung but necropsy disclosed this to be a 
metastasis from a carcinoma of the gall bladder 

CARCINOMA or THE EXTRA HEPATIC BILE DUCTS 
(1) Incidence, site, etc 

(a) Frequeucx 

Contrary to the general impression of clinicians carcinoma of the mam bile 
ducts is at least as frequent as carcinoma of the gall bladder on the one hand and 
carcinoma of the pancreas on the other The belief that the pancreas is a much 
commoner site of cancer than the bile ducts is due to misdiagnosis of many cases 
of cancer of the common duct as cancer of the head of the pancreas Adequate 
necropsy study of the distribution of tumours m this region soon exposes this 
CTtoT In a 5 year period during which 1 directed special attention to the sites 
of carcinomas of the bile passages and of the pancreas seen at necropsy I 
encountered 1 1 carcinomas of the gall bladder 3 of the gall bladder and bile ducts 
15 of the bile ducts and 14 of the pancreas (1942) In Kirshbaum and KozoU s 
necropsy s<*ries there were 55 carcinomas of the gall bladder 62 of the extra 
hepatic hile ducts and 41 of the head of the pancreas Like myself (Chapter 5 
Table I) these workers found a high proportion of clinical misdiagnoses m this 
region m both their series and mine caamoma of the gall bladder and bile ducts 
had been correctly diagnosed in only 22 per cent of cases 

(b) Age 

The age distribution is about the same as for cancer of the gall bladder more 
than half of the patients are m the sixth and seventh decades and patients under 
40 vears are rare 

(c) Sex 

Unlike cancer of the gall bladder, that of the ducts is slightly more frequent 
m men than in women e g 17 men and 15 women m mv necropsies and in the 
ratio of 55 and 45 per cent m Kirshbaum and Kozofl s senes 

(rf) Siic 

Kitshbaum and KozoU recorded 7 carcinomas of the cystic duct 13 of the 
hepatic ducts 32 of the common duct and 10 of the papilla In my 1942 study 
10 of 15 duct cancers affected the common duct only 3 the hepatic ducts only one 
the common and cystic ducts and one the hepatic cystic and common ducts 
In addition as mentioned above there were 3 cases m which extensive cancer of 
all the mam ducts coexisted with cancer of the gall bladder Stenosmg growths 
restricted to short segments of the bile ducts arc most frequent in or just above 
the ampulla of Vater and it is these growths that arc often confused with carci 
nomas of the head of the pancreas 

(2) Causative factors 

Gallstones arc present m ont> a minority of cases eg m 31 per cent of 
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observed wjd^'spread pancreatic changes which were structurally adenocaremo- 
matous but without metastases 

(2) Causative factors and mode of origin 

Nothing IS known of the causation of pancreatic carcinoma Inflammatory 
changes m the pancreas accompanying cancer are m most cases clearly secondary 
to duct obstruction caused by the growths Neither pancreatic nor biliary stones 
^are found with disproportionate frequency Haemochromatosis docs not pre- 
dispose to carcinoma of the pancreas There is no evidence that hetcrotopic 
pancreas, m the stomach, intestine or Mcckc! s diverticulum, is specially prone 
to tumour formation, though instances of carcinoma of hetcrotopic pancreas 
have occurred (see Nicholson’s case referred to m Chapter 21) 



Fio 201 —Acinar type of adenocarcinoma The growth was an early one 4 millimetres m 
diameter, found in the tail of the pancreas at necropsy on a woman aged 73 (x 120) 

Korpassy observed metaplasia with stratification of the epithelium of the 
pancreatic ducts, mainW m elderlv people but there is no reason to suppose 
this to be pre cancerous, as squamous metaplasia is rare m pancreatic carcinoma 
Haban described the multicentric or diffuse origin of papillary carcinoma m 
the ducts 

(3) Structure and growth 

In the great majority of cases cancers of the pancreas are adenocarcinoma* 
of varying degrees of anaplasia , undifferentiated tumours of spheroidal ceile 
or diffusely cellular anaplastic types are uncommon Most of the adenocarcinomas 
are columnar celled and probably derived from the ducts Others display a 
small acinar type of structure reminiscent of the secreting tissue of the pancreas 
(Fig 201) Sharp separation of ductal and acinar growths, however, is not 
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Epithelial tumours of the pancreas comprise 

(a) Benign cystadenomas 

(b) Carcinomas of ducts and acmi 

(c) Adenomas and carcinomas of jslets of Langerhans 

BLNIGN CYSTADENOMAS 

These are welt circumscribed rounded tumours sometimes small and discovered 
only incidentally at necropsy or operation, sometimes large enough to cause 
symptoms The smaller tumours consist of a honeycomb of spaces, lined by 
columnar or cuboidal epithelium similar to that of the pancreatic ducts and 
containing mucinous secretion (Fig 198) Large tumours also are often multi- 
locular but m some cases one cyst attains a great size and the others are compressed 
in ns walls Papillary growth of the epithelium is frequent Examples of large 
benign cystadenomas have been described by Carling and Hicks Janes, and 
Bowers e/ a/, and of their malignant counterparts by Kennard {see also Case I 
beloyv) Cystic tumours must be distinguished from polycystic disease of the 
pancreas a widespread change of developmental origin (Nygaard and Wallers) 

CARCINOMAS OF DUCTS AND ACINI 
(1) Frequency, age, sex, site and species incidence 
(u) Frequency 

The proportion of clinical misdiagnoses m this disease is so high that the 
mortality figures are of little or no value (see Chapter 5) The only reliable sources 
of data for assessing the frequency and other properties of the disease are 
senes of proved necropsy cases There is lillJe doubt that many cases called 
carcinoma of the head of the pancreas at operation or even at necropsy, are 
really cases of carcinoma of the lower part of the bile duct (see Chapter 25) 

Recognition of this confusion of the two diseases would result m a diminished 
number of tumours recorded as panacatic and an increased number recorded 
as biliary m ongm My necropsies included 42 proved cases of carcinoma of 
the pancreas compared with 227 of the stomach 190 of the large intestine and 
58 of the biliarv tract 

(b) Age 

The highest numbers of cases occur m the sixth and seventh decades Of 
Wallaus 330 necropsy casc« 54 per cent were between 50 and 70 years old 
old and 73 per cent between 40 and 70 In DufTs senes of 50 necropsy cases 
the corresponding percentages were 52 and 72 The mean ages in Wallaus, 
443 
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by growth and distended with mucus and tumour deposits were present in lymph glands 
along the course of the thoracic duct and m the left supraclavicular fossa Liver and 
other abdormnaV organs were free from growth The lungs were enlarged and heavy, 
weighed 64 and 55 ounces and showed widespread gelatinous infiltration partly diffuse 
and ill defined and partly as well defined patc^ up to 6 centimetres in extent All the 
bronchi were filled with tenacious mucus The hilar lymph glands contained gelatinous 
growths dficro5cop>-— The pancreatic gtxwth was a well differentiated columnar celled 
adenocarcinoma The lungs were infiltrated throughout by mucoid adenocarcinoma 
consisting partly of columnar<elted growth which tended to line the invaded pulmonary 



Tjo 203 -—Case U Phagocytes accompanying the mucus produced by the tumour in the lung 
(X 200) 

Sir sacs (Fig 202) and partlv of mucinous lakes containing isolated tumour cells 
Accompanying the mucus m avr sacs and bronchi were many phagocytic foam-cells and 
giant-cells (Fig 203) Monilia wa» present in the mucus There was little Or no true 
pneumonic change Dmgnusis — Symptomless carcinoma of pancreas invasion of thoracic 
duct massive mucoid metastases in lungs especially occupying air spaces growth o 
monilia m the mucus expectoration of mucus with monilia leading to false diagnosis o 
moniliasis 

The amount of destruction of pancreatic tissue effected by cancerous disease 
vanes greatly Often the tumours arc relatively small , occasional!) the whole 
pancreas js replaced b) the growth Even massive replacement of the pancreas 
does not necessarily produce diabetes for the islets of Langerhans may long 
remain intact m areas of tumour which has destroyed all the external secretory 
tissue Sometimes however, extensive cancerous disease docs produce diabet^, 
as m an interesting case which I have described elsewhere (1941) Marbe 
has discussed the association of diabetes with malignant disease general v, 
ncludmg 33 cases of pancreatic caremoma 

(4) Metastasis 

L^mph uhnejs contain tumour deposits m most fatal ca es, eg in 30 of my 
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practicable The possible occurrence of argentaffin carunoroa in the pancreas 
should be borne m mind (see behn) 

Most of the pancreatic adenocarcinomas are solid growths with no special 
characters But a few tumours show prominent mucoid or cystic changes Mucoid 
carcinomas have been revieued and described by Hemken, and papillary 
cystadenocarcinomas by Kennard The following case of cystic carcinoma is 
noteuorthy 



Fio 202 — Case II Mclastaiic mucoid columnar-celled pdenocarcmoma occupying pulmonary 
(y]20) 

Case I — Histor ) — >vonian 45 yean old had fint noticed a left upper abdominal 
mass 2 yean previously Exploration showed this to be a single large cyst of the tail 
of the pancreas with thickened walls adherent (o surrounding parts The contents was 
turbid brownish fluid with a high diastase content l^ecropsy showed the tail of the 
pancreas replaced by a well-defined rounded cystic tumour 10 centimetres m diameter 
partly thin walled and partly thick walled with nodular masses of growth sprouting into 
the cavity The head and neck of the pancreas contained several smalt tll-deHned separate 
areas of solid white growth Multiple metastatic tumours were present m neighbouring 
lymph glands liver lungs and kidneys Mieroscopy — The cystic growth showed well 
differentiated papillary cystadenocarcinoma with some cellular anaplastic areas All 
other tumours were of the latter kind 

The folloumg interesting ewmplc of mucoid carcinoma is notable also because 
of a peculiar error m diagnosis 

Case 11 — History ' — T or some monthsa nun of 62 had suffered from cough with abundant 
mucoid sputum from which momlia was repeatedly cultured There were signs and 
\ rayappcaranccs of widespread lutchy pneumonic change and the clinical diagnosis 
was pulmonary moniliasis Aerw/vi showed an ill-defined carcinoma 3 centimetres 
in diameter m the body of the pancreas with deposits in surrounding lymph glands and 
some diffuse infiltration of the retroperitoneal tissues The cistema chyli was enveloped 
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ADENOMAS AND CARCINOMAS OF THE ISLETS 
(1) Islet adenomas 

Islet adenomas are not rare 'nie> appear as small circumscribed noduKs 
discovered mcidentally at necropsy (Korpassj, and Fig 206), or are clinically 



Fio 205 — Case Ilf Microscopic infiltration of the meninges m a cerebral sulcus ( x 35 ) 
Fio 206 — A small islet adenoma found at necropsy on a woman aged 67 (x 120) 


important m producing hypermsulmism (Whipple and Frantz , Frantz , Haines) 
Even when productwc of symptoms, most of the tumours are less than 2 centi 
metres m diameter , but larger tumours, up to 500 grammes, have been seen 
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42 necropsies Peritoneal dissemmaixon also occurs frequently, especially from 
cancers of the body and tail 

The li\er contains metastases in about two thirds of fatal cases eg m 192 
of Wallau s 330 and m 29 of my 42 necropsies The point of entry of the tumour 
into the portal circulation is often demonstrable m the splenic or portal \ems 
or their mam tributaries (Duff) Other sites of blood borne metastascs are less 
frequent the commonest being the lungs which are affected m about one fifth 
of fatal cases In a remarkable case reported by Hegler and Wohlwill there 
were splenic enlargement rarefying lesions in bones seen in skiagrams and 



Fio 204 — Case tlf Metastatic adenocarcinoma of >ertebra (■< 120) 


multiple subcutaneous lesions thought to be bhstomycotic necropsy disclosed 
an adenocarcinoma of the tail of the pancreas with metastascs m bone marrow 
and subcutaneous tissues m which pronounced fat necrosis suggested that the 
tumour cells had continued to sctrclc digestise fcrm'*nls Metastascs m the brain 
though infrequent may attain a large size and may simulate primary cerebnl 
disease (Foot et oJ DjcXson and Rcynell Wilhs 1941) The following case 
showed unusual mi.tastascs 

Casein — Male 64 Clinical dtai^nosis pulmonary fibrosis hecropss — Carcinoma, 
of head of pancreas 4 c*.ntimctrcs m diameter not insoKing bik duct with deposits in 
ncifihbourmg lymph glands and m peritoneum Multiple mctasiases in liver Jungs both 
idrenals ihjrotd and several vertebrae Brain showed slight milWy opacities of pia- 
anchnoid and felt slightly slimy but no dcfiniie metasuvn found Mierascip} (Figs 
.04 and 205)— U clWiffcrentuieJ adenocarcinoma in all situations diffuse microscopic; 
mfiiirauon of rntninges by growth with slight extensions into brain 
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Their most frequent site is the tail but they may be found m any part of the 
pancreas and multiple tumours occur Although well defined to the naked ^ 
eye adenomas ate often not encapsulated but show marginal mfiUration of the 
surrounding pancreatic tissue Sharp microscopic distinction between benign 
and malignant islet cell tumours is not possible 

(2) Islet carcinoma 

This was first described bv Wilder et al (1927) whose patient had suffered 
from hypogljcaemic attacks and who demonstrated the presence of msulm m 
the hepatic meiastases as well as m the primary tumour at necropsy Duff referred 
to 6 subsequent reports of islet-cell carcinoma and recorded a case with wide 
spread meiastases Three of these cases had shown evidence of hypermsuhmsm, 
proving their nature Frant?, Flmn et al. Gray and others have reported 
additional cases of insulin secreting islet cell carcinomas with hepatic metastases 
Caution IS needed however m identifying ‘ islet cell carcinomas ' from their 
structure alone when no clinical or chemical evidence of msulm secretion is 
demonstrable In structure a disorderly islet cell tumour might closely resemble 
a disorderly argentaffin carcinoma, such as my case (No 330) of diffuse carcinoma 
first described m 1936 and later (1940) identified as of argentaffin type Frant? 
properly emphasized that islet adenomas and carcinomas arc not sharply separ 
able , islet tumours form a single group with a wide range of behaviour, slowly 
growing localized tumours predominating 
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2 centimetres or more m diameter, but most of them are less than I centimetre 
They are frequently multiple, and are often present m both kidneys The kidneys 
almost al\\ays show distinct evidence of arteriosclerotic or chronic nephritic*'' 



Fig 208 —Adenoma of kidney , papillary type with granular calcification (x J20) 

changes Adenomas arc found chiefly m middle-aged or old people and art 
uncommon m youth mv specimens came from 26 men and 15 uomen, whose 
mean age \vas 52 >ear5 






CHAPTER 27 


ADENOMA AND CARCINOMA OF THE KIDNEY PARENCHYMA 

Epithelial tumours of the kidney are of the following distinct types 

(a) Adenomas and carcinomas of the urmiferous tubules of the adult 
kidney, the subject of the present chapter 

(b) Papillomas and carcinomas of the transitional stratified epithelium of 
the renal pelvis to be described in the next chapter 

(c) Embryonic tumours or nephroblastomas of the foetal or infant kidney 
(see Chapter 60) 

ADENOMA OF THE KIDNEY 
(1) Etequenty, number, distribution, etc 

In necropsy work it is common to discover small nodules of various kinds in 
the kidneys Most of these are adenomas fibrous medullary nodules small 
cysts with inspissated contents small leiomyomas nodules of adrenal cortex 
and small lipomas, m that order of frequency With the exception of the rather 
common small fibrous nodules usually 3 or 4 millimetres in diameter found m 
the medulla of both young and old kidneys, nearly all of the foregoing are cortical 
m position Microscopical examination is necessary to distinguish the several 
kinds of nodules from one another Most of them prove to be cortical adenomas 



Fio 207 — Adenoma of kidne> papillary t>pe (xl20) 

These have been well described by Nicholson (1923) Newcomb and Tnnklc 
With whose findings my own are in substantial agreement 

Cortical adenomas of the kidney appear as well defined but often not encapsu 
lalcd rounded or somewhat pyramidal nodules usually yellow in colour and 
cither solid or cystic They vary m size from just visible dimensions up to 
4S3 
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to say— just as m the breast, thyroid and hver it is often difficult to distinguish 
sharply between hyperplasia and neoplasm 

Are adenomas related to carcinomas'^ Anjone who has examined and 
compared the structure of these tumours will have no hesitation m joining 
Newcomb and Tnnkle m a strongly affirmative answer Indeed, a sharp separaiion 
of adenomas and carcinomas is not possible Some adenomas show a structure 
indistinguishable from that of carcinomas, and it is purely a matter of opinion 
whether we regard such tumours as atypical adenomas or as young carcinomas 
which we happen to have discovered toforc they have metastasized Many an 
adenoma " found incidentally at necropsy differs not one whit from some of 
those small symplomless carcinomas which have produced precocious meiastasc> 
Renal tumours, like other tumours, differ m their individual rates of growth, 
mvasiveness and metastasizing proclivities It is proper that those tumours which 
for long periods grow slowly, atlim a uniform highly differentiated structure and 
tad to spread should be called * adenomas to distinguish them from their more 
active fellows and it is of course true that most of these more active growths 
show plain signs of their aciivit> m their size, structure and mvisneness But 
there are no structural criteria which vvill permit clear cut separation of the 
black sheep ’’ from the other member^ of the family 

CARCINOMA OF THE KIDNEY 

Excluding the tumours of the renal pelvis and theembr>onic nephroblastomas, 
all of the remaining malignant epithelial tumours of the Kidney form a single 
group Attempted sub division of this group of common renal tumours arises 
either from antiquated views on histogenesis or from ignorance of the wide range 
of structure to be seen in the group and even in one tumour ** Grawitz tumour ’ , 
hypernephroma ’ clear celled carcinoma ’ , ' solid-celled carcinoma * , etc 
are not separate kinds of tumours, but merely names which have been given to 
the single entUv carcinoma of the renal parenchxma In what follows then, we 
deal with this entity without regard to irtificnl distinctions, the falsitv of which 
will appear m the discussion Of the many papers on the origin, structure and 
behaviour of renal earemomas those of Sudeck Manasse, Albrecht Sioerk, 
Zehbe, Ip>en Wnght and Nicholson are of special value 

(1) Incidence and cau<:ation 
(a) Incidence 

The incidence of renal carcinoma is difficult to as'^ess, because of the frequency 
with which tlmical and pathological misdiagnoses have been made m thi^ disease 
Microscopically proven necropsy senes are the onlv reliable source of data for 
estimating the true frequenev and other properties Of my 1 060 carcinoma 
necropsies (Table V Chapter 5), renal carcinoma accounted for 27 cases, i e 
2^ per cent this was about one tenth of the frequenev of gastric carcinoma and 
one third the frequenev of pulmonary carcinoma 


The highest proportion of cases is seen m the sixth decade and about 50 per 
cent are in the fifth and sixth decades The mean age at death of my 27 necropsy 
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designation ‘ papilliferous cyst adenoma ’ others show tubular or solid areas , 
and all kinds of structure may be seen in one nodule In tnanj- tumours the 
epithelium consists mainly of small solid cubical cells but in other tumours the 
cells are larger, vacuolated or foamy, and closely resemble those of the clear 
celled renal carcinomas, and solid and clear cells may occur m one tumour 
Common structural features attributable to secondary changes include accumula 
sf tions of phagocytic foam cells in the stroma of the tumours, granular calcification, 
lutta cystic haemorrhage, and deposition of blood pigments in the epithelial 
cells and m the stroma 



Many small adenomas show no encapsulation, their marginal elements 
mingling with the neighbouring renal tubules Other nodules show thick fibrous 
capsules but these are rarely if ever complete and at one or more points exten 
sions of the growih through (he capsule mingle with the surrounding kidncv 
tissue (Fig 210) 

(3) Origin, growth and relationship to carcinoma 

From the study of early adenomas it is clear that these arise from the epithelium 
of hyperplastic comoluted tubules and cysts m damaged kidneys (Sioerk , 
Nicholson Newcomb TnnVlc) Continuity of adenormtous epithelium with 
renal tubuhs can often fac traced and the genesis of the growths appears clearly 
to msohe progrcs'ue transformation of tubules into tumour, a process which 
accounts largely for the intermingling of tumour and renal tissue Whether 
adenomas arc truly neoplastic from their inception or whether they arise first 
as focal compensatory hyperplasias which later become neoplastic it is difficult 
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of renal adenocarcinoma by subcutaneous injections of ^ anthraqumolme 
(Sempronj and Morelli, Chapter 4) supports the suspicion, plausible also on 
general grounds, that cancer of the kidney may be due to absorbed chemical 
carcinogens acting selectively on the renal epithelium during their excretion 
Close scrutiny of the occupational, dietetic, and drug histories of victims of the 
disease might lead to discovery of such carcinogens The higher incidence of 
renal cancer m males increases the suspicion of occupational factors m causation 



Fia 211 — Clear-celled carcinoma , well differentialed tubules (X 120) 


(2) Gross structure and growth 
(fl) Naked eye appearances 

The naked eye appearances of renal carcinomas are too well known to need 
description Their seeming circumscription and expansive lobular appearance, 
their variable bulk from small adenoma like tumours to huge masses weighing 
many pounds their yellow or orange colour rendered all the more variegated by 
areas of fibrosis, necro'^is, haemorrhage and cystic changes, and their grossly 
polypoid invasion of the renal pelvis and of mam veins are all familiar features 
Parts of the tumours which consist, not of the characteristic clear cells, but of more 
anaplastic cellular growth or of solid celled papillary adenocarcinoma, appear 
white and white and orange yellow areas often occur m one tumour Cysts 
often arise irregularly from degeneration or haemorrhage , but m other cases 
they are an integral part of the habit of growth of the particular tumour, parts 
or the whole of which may assume a regular honey combed or polycystic pattern 
Such cysts may attain large sizes and thick fibrous walls, m which calcification 
visible m skiagrams may occur 
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cases was 58 years The disease js rare under 30 , my youngest cases were 29, 
30 and 32 years of age NichoWs reported clear celled papillary adenocarci- 
noma m an infant of 22 months 

(c) Sex 

In almost all recorded senes there is an excess of males o\er females, the ratio 
ranging between 3 2 and 5 1 Thus Newcomb s necropsy cases comprised 19 
men and 5 women, and mine 23 men and 4 women 


(d) Race 

There are no reliable comparative figures but renal carcinoma occurs m 
Indians Chinese, Negroes, and other native races (Cooray , Quinland and Cuff , 
and other references Chapter 5) 

(«?) Sue 

Young tumours are im anably situated m the cortex, and the relationships of 
some large tumours also to the surrounding kidney tissues indicate their conical 
origin The tumours arise m any part of the cortex and the right and left kidneys 
arc affected with about equal fVequency Bilateral growths occasionally occur 
(Forsythe Beihn and Neiman) but of course metastasis in one kidney from a 
carcinoma of the other might simulate bilateral new growths Exlcy and Hotchkiss 
reported carcinoma in a sup'Tnumerary kidney 

(/) Renal carcinoma and adenoma m nnmio/s 

Nicholson (1913) described a transplantable carcinoma of the rat s kidney 
and give references to reports of renal tumours in mice Renal carcmomi also 
occurs occasionally m dogs (Feldman Haiglcr) I have examined a renal 
enremomx from n dog m which both primary growth and metastascs m lymph 
glands and lung> showed well diflcrcntiaied papillary structure and granular 
calcification and closely resembled the cortical adenomas of the human kidncj 
Renal adenocarcinomas resembling those of human beings occurred in several 
rhesus monkejs in one family described by Ratcliffe Niebcrle and Cohrs 
depicted a large adenoma of the kidney of a horse and staled that such 
tumours often attain a huge size may be papillary or cystic and may b.comc 
carcmomitous The renal adenocarcinomas of frogs studied by Lucke were 
referred to m Chapter 6 (For the embryonic renal tumoura of pigs, rats rabbits 
and birds see Chapter 60) 

(g) Causati\c factors 

Save for the clear relationship of carcinoma to adenoma and for the almost 
mvanablc origin of the latter as hyperplastic foci m damaged kidnc>s nothing 
IS known of the causation of renal carcinoma Carcinoma ma granular kidney 
IS often associated with adenomas of other parts of the kidney It is probabk 
that onl> some carcinomas arise from prc-existmg adenomas for m only a 
proportion of cases do cancerous kidnc>s show evidence of nephritis or artcrio 
sclerosis such is usuallv accompany adenomas The experimental production 
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parts of clear celled tumours This B probably the most healthy type of diifer 
entiatcd structure, and the lipoid accumulation m the more abundant clear-celled 



Fio 213 —Clear celled circinoma pnmaiy growth in kidney from same case as Fig 218 
(X 120) 



areas is to be regarded as a degenerative process comparable with the lipoid 
change m the renal epithelium m other pathological conditions, e g m chronic 
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(b) Itnanon of mam \ems 

Invasion of mam \eins is frequent and can be found if searched for m the 
majority of cases Elseu here (Willis 1934) I have given references to many examples 
of intravenous spread of renal carcinomas which m some cases have extended 
up the inferior vena cava into the right chambers of the heart (Polayes and Taft) 
McDonald and Priestley have given good illustration!, of venous invasion and 
have shoun how this influences prognosis 

(3) Microscopic structure 

The microscopic structure of renal carcinomas (Figs 21 1 216) is very diverse 
including the following variants 



Fio 212 — acar-cclled carcinoma tubular and papillary slmclure ( x 120 ) 


(a) Most distinctive of course is the vacuolated or c/eor ce//erf/jpe o/groii//i 
which IS charactensticallj found in the healthy orange yellow parts of the tumours •' 
■vnd which may permit prompt identification of the nature of a tumour from a 
glance down the microscope This clear celled type of growth may show distinct 
tubular or papillary glandular structure or it may be compressed together and 
devoid of recognizable lumina presenting m section the appearance of plant 
tissue Thorough search however will disclose glandular formation m parts of 
most tumours The clear celled appearance is an artefact due to the presence in 
the cells of quantities of doubi) refracting Iij^^id material which is dissolved out 
by the fat solvents used m preparing paraflln sections but which is readily 
demonstrated in frozen sections or extracts of fresh tumour tissue Glycogen 
also IS present m the clear cells 

(b) Sohd celled papiUar) adenocarcinoma reminiscent of the common form 
of structure of the renal adenomas is Ics» plentiful but is often to be found in 
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pathologists, has been specially discussed and CKemplified by Loening, Schmmke, 
Brandt, Schaffhauser, and Willis (1932) 

(d) Highly \ascular and haemorrhagic tumours also used to be a source of 
confusion in histological diagnosis Haemorrhages into tubular or cystic glandular 
structures are very common, and produce appearances which were thought to 
denote a vascular origin of the growths, to which such names as ‘ pcnthchoma ”, 
‘ endothelioma ” and ‘ angio sarcoma *’ were applied There is, of course, no 
justification for such mistakes nowadays 

It is important to recogni7c that these se\eral varieties of structure do not 
denote different types of tumour, but arc often to be found together, m varjing 
proportions, m individual tumours The more thoroughly the tumours arc CKam 
med the more fully it will be appreciated that sub division of the group is 
unjustified, and indeed impracticable 

(4) Histogenesis 

To anyone familiar with the structure of renal carcinomas and adenomas it 
seems incredible that Grawitz s hypothesis of their adrenal origin can have survived 
to the present day, as, for example, m MacCallum’s text book (1942) This 
hypothesis based on no more ihm a very superficial resemblance of parts of 
renal tumours to adrenal cortical tissue, should have become permanently obsolete 
in 1908 when Stoerk s complete refutation of it appeared But, like many other 
already exploded hypotheses it has suffered ill advised rcviv als m spite of repeated 
exposure of its falsity by Zehbe, Glynn, Ipsen, Wright, Nicholson, Derrick, 
Inghs and Jones and many others 

I do not propose to enumente the many objections to the Grawit? hypothesis, 
the falsity of which I think should be sufficiently clear from the structure of the 
tumours alone Those interested in further details of the controversy — one which 
has claimed far more attention than it merits — will find all they need in the papers 
just cited My own opinion is well expressed in Nicholson’'s words ‘ For me 
the controversy was settled by Stoerk, and finally buried by Glynn, and the 
suprarenal origin of the hypernephromata disproved ” To which I would add 
that I find it incomprehensible that any serious student of the subject, or indeed 
even an unbiassed beginner properlv examining a few typical specimens of renal 
carcinomas and adenomas, could reach anv other conclusion Carrying as it 
does such objectionable implications, the name ‘ hvpernephroma ’ should be 
discarded 

(5) Metastases 

Renal carcinomas are very fickle and unpredictable m their behaviour Some 
grow for long periods and to huge sizes without yielding metastases , 
remain small and symptomless, yet produce large remote metastases usually by 
the blood stream Metastatic growths have caused many errors of diagnosis 
(Wiihs, 1934 Trmca and WiUis) , and these growths sometimes appear in 
unusual situations, such as the skin muscles tonsil, oral or nasal mucosa 
larynx ins fingers etc Following nephrectomy metastatic growths may soon 
appear m the lungs, bones or elsewhere or they may not appear until 6 8 or 1 
years later, as m cases reported by Qairmont Albrecht Fischer and Broster 
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hydraemic nephritis Some carcinomas arc predominantly of solid celled tjrpe 
usually however with some clear celled areas 



Fio 215 —From a metastasis m the myocardium m the same case as Fig 214 (x 120) 

(c) Anaplastic \arianis spindle celled or pleomorphic celled and often diffuse 
and sarcoma like in appearance, have led to many erroneous diagnoses of 



- 


Tia 2I6~SotKl-ccl!cd carcinoma unusually discrete distnbution of tubular structures in 
oedematous stroma (xlZO) 

sarcoma c trcmo-sarcoma or mixed tumour of the kidney The 
structural versatility of renal carcinoma still msufUcicntly appreciated by many 



464 ADENONfA AND CARCINOMA OF THE KIDNEY PARENCHY^IA 


Other sites of chnicaHy obtrusnc mctastascs include the sKm or subcutaneous 
tissues (Halstead , McNithm and Dean , Smyth , Dcuticke , Busser , Bungcler and 



Fir 217 -—A prominent zone of fibrm at the margin of a metastasis of cleaf<clled carcinoma 
in the brain (•»■ 40) 


de Castro), the externa! auditory mc'ttus (Benesi), the oral ca\ ity (Coenen , WdJjs, 
1931, Case 13 , and see figs 218 and 213 from case reported by Trmca and 



Fir 218 —Metastasis of cIcar-ccHcd carcinoma in floor of mouth from same case os Fig 215 
isceTnnea oni \\ lUts {1936) Case 14) (> 40) 

Wilhs 1936) the hr>n\ (Turner), the thyroid {Deuticke , Willis 1934, Case 188) 
the choroid or iris (Chance Kreibig Hudson and Ltster) 
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Perhaps more often than any other tumour renal carcinomas produce solitary 
meta^tascs m bone brain or other tissue (Albrecht , Scudder , Lehmann) , and it 
has been claimed that surgical removal of both primary and secondary growths is 
sometimes curative m such cases (Smyth), a claim which it need scarcely be 
said, should not be made until there has been prolonged post operative freedom 
from recurrence 

(а) Melastases in lymph glands 

Deposits of growth are present m the lumbar l>mph glands m about one half 
of necropsy cases The glands regional to mctastasis-conlainmg organs also 
often contain growth especially the hilar glands when the lungs are affected 
Invasion of the thoracic duct occurs occasionally, e g in Winl^lcr s Case 10 and 
Schwedenberg s Case 7 

(б) Blood borne melastases 

The frequency of metastasis by the blood stream is explained by the proneness 
of renal cancer to invade veins, and examination of surgically removed kidneys 
for venous invasion is important in individual prognosis The mam sites of 
metastasis were exemplified m my series of 10 cases reported m 1941 m which 
metastases were present m the lungs m 8 cases (and m an additional case micro 
scopic intravascular tumour emboli were present), m the liver m 5, bones 4, 
opposite kidney 4, brain 3 thyroid 3, myocardium 2, adrenal 2 pancreas 1 and 
subcutaneous tissue I case Metastatic tumours like primary ones often show 
a proclivity to invade mam veins (Fig 36) 

The lungs contain metastases m at least three quarters of fatal cases and 
miliary metastases have been mistaken both clinically and radiographically for 
tubercles (Huguenm and Delaruc) The Iner contains deposits in about one half 
of fatal cases Trmca and I (Case XV) dcsctibed a case tn which exploratory 
operation for suspected gall bladder disease with jaundice revealed mva ion and 
occlusion of the common bile duct by a «econdaiy growth 

The skeleton is a favourite site of metastases which arc present m nearly 
one half of necropsy cases In my 1934 work I gave references to many cases 
m which metastases had simulated primary diseases of bone a subject specnlly 
discussed also by Rost, Gibson and Bloodgood Joll Deuticke and Lehmann 
Unusual sites of metastasis include the clavicle (Rost), meiacarpals (Fabrc and 
Dambrm) phalanges (dc Massary and Wed) and jaws (Esau Stem Branch and 
Norton) The metastases arc osteolytic and destructive often causing patho 
logical fractures and often invading surrounding soft tissues The tumours may 
show pulsation and may be mistaken for aneurysms (Eshner) 

The brain contains metastases in about one quarter of fatal cases Renal 
carcinoma is third on the list of primary tumours most commonly responsible for 
secondary growths m the bram being exceeded in this respect only by carcinomas 
of the breast and lung Cerebral metastases may produce the mam or only 
symptoms and so may cause misdiagnosis as in cases referred to m my 1934 
work A conspicuous zone of fibrin may develop around metastases of renal 
caranomam the bram (Neuburger and Singer and Fig 217) 
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v' (r) Retrograde \enou5 metastasis to the genitaha 

This deserves special comment Tumour invasion of the spermatic or ovarian 
veins which of course is much more common from tumours of the left kidney 
than from those of the right may be followed by retrograde tumour embolism 
of the pampiniform or ovarian plexus or the parametnal or vaginal veins, and 
the development of secondary growths m the spermatic cord epididymis para- 
metrium, vagina or vulva Metastases of this kind m women have been described 
by Gellhorn, Hirsch Hoffmann, Fleischmann Gragert, and others and m men 
by Sutter and Derman In several cases the vaginal or vulval growths have been 
tire first signs of disease Begg described a case m which priapism due to 
secondary deposits in the erectile tissue was the mam symptom of renal carcinoma 
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tumouri> do not favour any special part, but in the ureter the Joiver part is the 
most often affected For good accounts of the renal pelvic and ureteric growths, 
see the papers of Spiess Meeker and McCarthv, Scholl (1924), Bissell, Stewart 
Rousselot and Lamon, D Aunoy and Zocllcr, Renner, and Kimball and Ferns 
The following is a noteworthy case of annular stenosing carcinoma of the 
ureter 

Case / — Male aged 60 Oinical diagnosis pyelonephntis Necropsy revealed a 
small annular stenosint growth at the junction of the middle and lower thirds of the 
tight ureter The pyonephrotic renal pelvis showed pronounced Icucoplakia but the 
ureter near the growth was unaffected No metastatic growths were found Htsiohgy— 
Diffusely infiltrating squamous-cell carcinoma of the ureter advanced squamous 
metaplasia with much keratmization of the renal pelvis 



Iio 219 — Cose IJ Carcinoma of ureter A = closely packed narrow papillary structure 
B more bulk) epithelial masses with atypical areas (x 60) 


y(4) Multiplicit} 

In a large proportion of cases the tumours are or become multiple, e g 
m 250 of the 902 cases of carcinoma of the bladder recorded by Kretschmer et at 
Tumours of the renal pelvis are often accompanied or followed by tumours o 
the corresponding ureter or of the bladder, this association being the special 
subject of Kimball and Ferris tr review In 74 instances of this kind, the sites c 
the multiple tumours associated with mom growths in the renal pelvis were the 
ureteric orifice and its immediate neighbourhood in 48 per cent of the cases 
the ureteric orifice and other parts of the bladder as well in 36 per cent, the bladder 
only m 14 per cent, and the ureter only in 2 per tent ^ 

The followmg is an unusual example of simultaneous massive carcinoma o 
the pelvis of the kidney and of the lower part of the ureter 



CHAPTER 28 

EPITHELIAL TUMOURS OF THE URINARY PASSAGES 

Although regional grouping of the tumours of the urinary passages, namely 
of the renal pelvis ureter and bladder, is important to the clinician m diagnosis 
and treatment, it is of less interest to the pathologist for these passages are lined 
throughout by an identical transitional stratified epithelium, the tumours of which 
m all situations show a similar range of structure and behaviour and almost 
certainly have a similar aetiology Further, although it is customary, and for 
clinical purposes useful to distinguish between benign papillomas and carcinomas 
of the urinary tract epithelium it is impossible to make any real pathological 
distinction between them Here more than in any other situation, there occur 
tumours showing every possible gradation and every possible sequence from 
solitary highly organiied non invasive papilloma to disorderly invasive carcinoma 
Any sub division of the whole group is necessanly arbitrary , and in this chapter 
therefore it is treated as a whole Certain rare tumours of special origin — those 
of the urachus and of the urethra and its glands— are dealt with separately at the 
end of the chapter 

SEX AGE, SITE AND SPECIES INCIDENCE 

(1) Sex 

Men are affected more commonly than women m the ratio of about 3 to 1 m 
most scries, as m the 902 cases of carcinoma of the bladder m the registry of 
the American Urological Association (Kretschmer et al) and m the 74 case* 
of papillary growths of the renal pelvis collected by Kimball and Fcnis My 
necropsies comprised 37 cases of vcsical carcinoma of which 27 were tn men 
and 8 cases of renal pelvic and ureteric carcinoma all but one of which ^ve^c m 
men, giving a total of 34 men and 1 1 women 

(2) Age 

The age distribution peak is early in the seventh decade More than half of 
the cases occur betvseen the ages of 50 and 70 The tumours are rare under 30 
c g in only 5 of 902 cases of vesical cancer (Kretschmer ef qI ) The mean 
age at death of my 37 cases of carcinoma of the bladder was 64 and of my 8 cases 
of carcinoma of the renal pelvis or ureter 60 

(3) Site 

The tumours occur m the bladder, renal pelvis and ureter in that order of 
frequency This is probably related m a large measure at least merely to the 
relatiie areas of mucous membrane m the three parts In the btadikr more than 
three quarters of the tumours arise on the lateral walls near the ureteric orifices 
or on the trigone or neck , while the posterior wall, fundus and anterior wall 
arc the least frequent sites (Kretschmer et tf/) Tumours m discriicula are seen 
occasionally as in the case depicted by Scholl (1944) In the renal pehjs the 
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mucosa, and (d) the general analogy with multiple tumours in other epithelial 
organs, c g multiple polyposis in the colon, multiple papillomas m the mammary 
ducts or multiple carcinomas of the skm.mwhich multiccntric origin is unequivocal 
The arguments favouring urmogenous metastasis arc (a) the “secondary’ 
tumours usually appear, not fortuitously m any other part of the urinary tract 
but in relation to the initial tumour, c g m the corresponding ureter or bladder 
m cases of growth m the renal pelvis, (b) intervening parts of the mucosa may 
appear quite healthy and devoid of any signs of a pre cancerous state such as might 
suggest a general instability of the whole urinary tract epithelium, and (c) there 
IS evidence that even extra urinary tumours mav occasionally implant themsches 
within the urinary passages (see Bdger’s ease cited in Chapter 10) The weight of 
the evidence seems to me to point to multiccntric origin as being a much more 
important factor than urinary metastasis 

(5) Unnarj tract tumours m animals 

Feldman (1932, Chapters XVII-XIX) and Nicbcrlc and Cohrs (1931, p 535) 
mention examples of papillomas and carcinomas of the bladder m horses, cattle 
and dogs Schlotthaucr recorded two examples of squamous cell carcinoma of the 
bladder and Stalker and Schlotthaucr an example of squamous cell carcinoma 
of the female urethra, in dogs Langham et ol described multiple mucus 
secreting papillary adenomas of the bladder m cows 

POSSIBLE FACTORS IN CAUSATION 

(1) Aniline tumours ’ of the bladder 

The only clear instance of an occupational incidence of urinary tract tumours 
IS in workers with aniline dyes Attention was first called to this in 1895 by Rehn 
who recorded several eases of vesical cancer m fuchsme workers A symposium 
by Ferguson, Gay and others m 1934 reviewed knowledge of the subject , while 
Hueper s paper (1938) and Chapter V of his book (1942) give admirable accounts 
of more recent clinical and experimental work Thanks to the latter, the caremo 
genic properties of fi naphthylammc have been proved, and there seems little 
doubt that this substance is the mam, though perhaps not the only, carcinogen 
responsible for aniline tumours ’ of the bladder Other aromatic amines 
deserve study m this respect, and it should also be recalled that some other 
compounds, e g several azo dyes and acctylammofluorene, have selective caremo 
genic effects on the urinary tract It is quite possible, as Davis urged that some 
of the manv dyes ingested in confectionery cordials and foods, or absorbed from 
cosmetics, as well as those used m industry, aTC responsible for some of the 
urinary tract tumours in man 

(2) Schistosomiasis and urinary tract tumours 

The many reports of carcinoma of the bladder associated with bilharzial 
infection have all come from Egypt Valuable accounts include those of 
ard Dolbey and Mooro, and Hueper (1942) has given a useful review of 
subject Caution is needed however, before assuming that the parasite is 
essential cause in these cases Almost all the reported cases have been i 
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Cose /I—Femak aged 64 Routine medical examination disclosed a palpable right 
abdominal tumour Operative removal of the enlarged right kidney and ureter was 
performed the latter distended in its lower part by a cylmdnuil mass of growth wht«-h 
was cut across during removal Cystoscopic examination however showed that the 
ureteric growth did not project into the bladder The pecime/i— The kidney was much 
enlarged and consisted of a thick shell of white growth around a ragged central cavity 
With no residual kidne> tissue visible The removed portion of ureter was 12 centimetres 
long its upper half was patent and contained no growth its lower half was occluded 
and distended by a cylindrical mass of growth 1 5 centimetres m diameter Microscopy 
(Fig 219) showed papillary cartipoma of typical utwvaty tract type still largely confined 
Within the renal capsule and ureter but with invasion of the wall at some places 



Fio 220 — Cflje Ilf Papillary carcinoma oT bladder (/60) 

The following case exemplifies muUiplc growths in the bladder 

Case HI — Male aged 82 wnh dysuna for many months attributed to prostato- 
mcgaly hrrropsv showed the bladder to be distended by a shaggy mass of growth 
10 centimetres m diameter which however consisted of 8 separate pedunculated tumours 
with unaffected intervening mucous membrane The attachments of most of the tumours 
were on the lateral walls above the trigone the urcicnc orifices vverc not involved There 
were no mctastascs /fum/tigj (Hg 220)— Papillary carcinoma of typical urinary tract 
type V. ith little or no invasion of the muscle coat 

MuUipliciiy of tumours m the urinary trad has been atinbuled by some 
workers to implantation nictastasjs and by others to multifocal tumour formation 
While metastasis b> implantation m the urinary passages must be admitted as 
possible md even as probable m some cases {see Chapter 10 and WtlUs 1934) 
It IS clear tint multifocal origin also often occurs In fbvour of multifocal origin 
art (a) the c>stoscopic appearance of carl> multiple tumours m the bladder 
(b) the microscopic structure of early growths which often show clear signs of 
genesis from the stratified epithelium still in progress (c) the improbabiliiv of 
detached tumour particles m the urine successfully grafimg themselves on intact 
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as jn Case I above Probably only occasional tumours take ongm from previous!) 
leucoplaktc epithelium Squamous change m carcinomas of the urinar) passages 
IS usually a metaplasia m the tumour tissue itself, and docs not demote that the 
tumours have been preceded by metaplasia 




Fio 221 — Brunn s nests m chrome pjehtjs The lari,esi nest m B !»hows carl) lumen formation 

( 7 < 100) 

(5) Other mnammator) diseases 

Ewings opinion that cjstuis precedes carcinoma m a high praportion of 
cases is not in accord With chmeal experience Surgeons with whom I have dis 
cussed the question are unanimous that in mobt cases of tumour the fir^t symptom^ 
of urinary disease are those caused by the tumour itself and Kretschmer et o 
found no evidence of any pre cancerous lesions in their large senes oi casts 
There is no evidence that people with chronic obstruction of the unnarv trac 
from Strictures prostatic enlargement, tuberculosis or other causes are predisposea 
to cancer Renal or vesical calculi are found associated with tumours of t e 
renal pelvic or bladder in about one quarter of the cases but it is clear that m 
most of these cases the caLuh are secondary to the tumours and of no causative 
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E^tians or Egyptian Arabs* amongst whom bilharzial disease is very 
prevalent, as much as 90 per cent of the population being infected m many 
districts Hence it is inevitable that a high proportion of cases of urmary tract 
cancer m these people will be accompanied b> the parasite even if no causative 
relationship exists between the two diseases The evidence advanced that there 
IS some causative relationship includes (a) estimates which appear to show 
that Egyptians with scbstosomiasis have a higher incidence of vesical cancer 
than Europeans and other non infested peoples, and (b) the occasional occurrence 
of vesical cancer m Europeans with chronic schistosomiasis, as in the case reported 
by Fairley As to (a), we must recall that estimates of the relative frequen- 
cies of particular diseases contain many potential fallacies, especially in hospital 
material which is often selected m various ways and that comparisons of the 
incidence of a given tumour m dilfercnt countries especially when these differ 
widely m their standards of medical practice and registration arc very hazardous 
(see Chapter 5) As to (b) cases of this kind are too few to warrant any deduc- 
tions In my opinion then white it is quite possible that bilharzial cystitis does 
indeed predispose to carcinoma the evidence is still not wholly conclusive and 
further careful statistical and pathological investigation is needed 

(3) Carcinoma m exstrophy of the bladder 

There is little doubt that exstrophy predisposes to carcinoma of the bladder 
McCown collected records of 25 cases of carcinoma of the exstrophied bladder, 
and Abeshouse also gave a useful review of the subject Of the 27 tumours 
reviewed 21 were adenocarcinomas, a proportion m striking contrast to that for 
carcinomas of the normally situated bladder, only 2 per cent of which are adeno- 
carcinomas As shown b> Patch and Rhea and by Abeshouse cystic and 
glandular metaplasia is prominent m the exstrophied bladder, and Jt is the meta- 
plastic epithelium which is predisposed to cancerous change Carcinoma of the 
exstrophied bladder is most often situated m the upper part It has the same 
sex incidence as vesical cancer in general, but may appear at rather earlier ages , 
Abeshouse s review comprised 17 men and 9 women of ages ranging from 23 
to 66 vears the greatest number (7) being m the fifth decade Melastases have, 
not been reported 

(4) Mctaplastic mflammations 

(a) Qsiilis p}dilis cr ureteritis cysuea and ftlandularis 

This occurs not only m the exstrophied bladder but also m the normally situated, 
organs as first described m 1893 by Brunn and later by Stoerk Stow Wilson 
Patch and Rhea and Abeshouse All stages m the formation of Brunn s nests, 
tmy c>sts and mucus secreting glands can be traced and there seems no doubt 
that these changes predispose to adenocarcinoma The precise factors responsible 
for metaplasia of this tvpc arc still unknown Fig 221 depicts Brunn s nests in a 
hydroncphroiic kidncj of a man of 52 years , the whole pclvjc mucosa was 
similar!) alTectcd 

(ft) Lcucoplakia 

Leucoplakia of the urmary passages is seen in association with chrome tuber 
culous or calculous disease or with carcinoma, m a small proportion of cases 
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confined within the walls of the pelvis, ureter or bladder before invasion of 
surrounding tissues supervenes 

(c) Corn\fy\ns sgiiamous cell carcimnta (Fig 225) 

This IS a frequent structural variant in part or whole of many invasive 
tumours Not uncommonly the superficial parts of a tumour consist mainlv of 
papillary growth of type (b), while its deeper invasive parts are epidermoid 



(rf) Anaplastic jn\asi\e carcinoma 

This includes spheroidal celled, diffuse pleomorphic celled (Jolly) and a 
haemorrhagic type resembling chorion epithelioma (Venulct) There is httle 
doubt that many supposed ‘ sarcomas ” of the bladder have been of this Lind 

Again It must be insisted that these are not distinct kinds of growth all 
gradations are seen and several or all of the structural variants may occur in one 
tumour 

(c) Mucoid adenocarcinoma 

This type well reviewed by Abeshouse constitutes about 2 per cent of 
carcinomas of the bladder It arises chiefly in the trigone appears to be related 
to the condition of cystitis glandularis already referred to and often shows areas 
of transitional stratified structure as well It is to be distinguished from mucoid 
urachal carcinoma (see beloW) which anses at the apex of the bladder and is 
said to be purely glandular m structure Most carcinomas of the exstrophied 
bladder are adenocarcinomas Govtn described a benign mucus secreting 
cystadenoma of the bladder 
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sigmficauce The rare condition, of malakoplakia seen in some cases of chronic 
cystitis, well described by McDonald and Sewell and Chisholm and Tudhope 
apparently does not predispose to tumour The suggestion of Kirwin that 
urinary papillomas may be due to a virus is purely speculative 

STRUCTURE AND GROWTH 

Of the gross appearances of the tumours wluch are plentifully illustrated in 
many papers and text books I propose to say little Gay s brief description of 
the aniline tumours ” applies equally well to those of undetermined causation 
The tumors are single or multiple papillary or sessile infiltrating or non- 
infiltrating ulcerating or non ulcerating or there may be any combination or 
sequence of these characteristics* 



Fig 222 — Well diRerentialcd mIIous papilloma of bladder (> 120) 


^1) Microscopic structure 

The following types of structure arc found 
(o) Highly organised mIIous papillary growth (T g 222) 

This consists of a uniform layer of typical transitional stratified epithelium 
closclv resembling that of ihc normal urinary tract clothing delicate viscuhr 
connective tissue pipillic This is the structure of the typical benign papilloma 

(6) Less fui,hf\ or^ani id papillary growth (Figs 219 220 223 224) 

This shows epithelium still of urinarv tract type but more bulky kss regular 
including solid masses w nh little or no papilhry arrangement and show ing many 
mitotic tigurcs This is the structure of most papillary carcinomas Invasive 
properties m iv be much or Iiulc m evidence many of the tumours long remain 
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recurrences are apt to assume increasingly dangerous characters and to tcrmmaic 
eventually m m\asive growth and metastasis This sequence has been well 
described by Kretschmer et al , who found that in 38 per cent of cases with 
multiple vesical tumours, there was a history extending over a period of 5 >ears 
or longer m one case for 49 jears, with repeated recurrence often termmatmg m 
frank carcinoma They described the history of a typical case of this kmd 
terminating m metastasis 13 years after mitnl removal of a “ benign tumour 
The disease apparently originates m multiple foci in the bladder mucosa 
appears first microscopicall) benign and may continue to appear so on repealed 
biopsy for years From time to time new tumors will be found and if accurately 
observed it can be definitely shown that there is no recurrence in previously 
treated areas and that the new tumors represent true new growths and not 
recurrences In spite of the apparent benignity of the tumor under the 
microscope, the disease may infiltrate the lymphatics and metastasize or infiltrate 
nearby structures The enure course of events may be spread over a period of 
from 5 to 20 years Some multiple tumors arc clmicallv malignant, no 
matter how benign the tissue may appear under the microscope ’ 

From the point of view of their behaviour and prognosis, urinary travt tumours 
might convemently be grouped into the following 3 groups 

(i) Solitary tumours of ‘ benign ” structure , some of these arc cured b> local 
removal others are the forerunners of multiple recurrent growths 

(ii) Recurrent multiple growths of “ benign ” structure comprise the dangerous 
group just discussed though of long duration the disease is not perma 
nently cured by local removal of individual tumours, and unless radical 
removal of the whole tumour bearing field can be earned out it will 
eventually terminate fatally 

(in) All other solitary or multiple growths of frankly cancerous or of atypical 
structure when first discovered, run a more rapid malignant course, and, 
unless radically removable, end fatally m a few months or years 

METASTASIS 

Many papillary growths, even though structurally atypical in parts remain 
confined to the mucous membrane for long periods before they shov' invasive 
properties The metastasis of such tumours outside Ihc urinary svstem 
delayed , so that, if operative removal is possible, such as nephrectomy for renal 
pelvic growths and if multiple tumours do not develop later m other parts o 
the urinary tract, cures are sometimes obtained With mva'uve carcinoma, 
however metastasis to regional lymph glands or by the blood stream occurs 
earlv, as in case^ of renal pelvic carcinoma described m my 1941 paper andcasw 
of ureteric carcinoma reported by Jolly Invasion of veins, as depicted ny 
McDonald and Priestley, is the prelude to haemic metastasis 

(a) Metastases in htnph glands 

These are present m about one third of fatal cases, eg m 14 of my 4 ^ n^crop 
sies In mv Case 217 enlarged glands m the neck were the first signs of diseas 
and led to a false diagnosis of Hodgkin's disease , and in Case 228 the cistern 
chyh and thoracic duct were cancerous 
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(2) Duration , change of structural t)'pc , prognosis 

While some solitary papillomas arc permanently cured by local removal the 
prognosis of any case of urinary tract tumour is uncertain This is because 



Flo 224 —Pulmonary metastasis of the tumour of Fig 223 showing similarity of structure 
(X 80) 



Tic 225 — rpidcrmoid carcinoma of renal pelvis (x80) 


recurrence by multiple tumour formation otxurs m a considerable proportion 
of eases imtiall) regarded as benign and because with the lapse of lime repeated 
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CARCINOMA OF THE MALE URETHRA 

This IS a rare disease In 1925 Diehl reviewed 61, and m 1939 Kreutzmann 
and CollofT 148, reported cases Of these 14S cases, 56 were in the fifth decade, 
the age range being 18 to 91 years There was a history of stricture— gonorrhoeal 
or traumatic — m three quarters of the cases T/te site of the tumours is m the 
bulbo membranous slightly more frequently than in the penile part of the urethra, 
and rarely in the prostatic part 


(I) Structure and growth 

In the great majority of cases the tumours arc cornifying squamous cell 
carcinomas, and only occasionally papillary growths of transitional urinary tract 
type or adenocarcinomas, the latter doubtless arising from Cowper's or Littre's 
glands Demmg and Lindskog saw an unusual case m which, over a period of 
13 years multiple recurrent papillary growths of the bladder were followed by 
similar multiple tumours of the urethra Usually urethral carcinoma appears as 
a single growth, which, however, may widely invade the penis, scrotum or rectum 
and may cause priapism by invasion of the erectile tissue (Ikeda et al ) 


(2) Metastasis 

Metastasis takes place to the iliac, pelvic and inguinal lymph glands, which, 
however, are often found enlarged bv inflammation while still free from growth 
Metastasis by the blood stream to the lungs, liver, or rarely to other parts may 
also occur 


CARCINOMA OF THE FEMALE URETHRA 

Vulval or vaginal growths not infrequently involve the urethra, but carcinoma 
of the urethral canal itself is rare Shaw Culver and Forster, and Kaufinann 
give references to reported examples Both squamous cell carcinoma of the 
surface epithelium and adenocarcinoma of the urethral glands occur < aruncles 
are benign non neoplastic inflammatory lesions, which rarely, if ever, undergo 
cancerous change but they often show atypical areas of prolifcfatmg epithelium 
which can easily be mistaken for carcinoma by the inexperienced 


EPITHELIAL TUMOURS OF THE URACHUS 
The urachus, the remnant of the allantois extending from the apex of the 
bladder to the umbilicus is not as is often supposed a simple fibrous cord but 
nearly always contains residual epithelial cords or small cysts Begg (1930) 
made a careful study of these residues, which consist of an irregular form of 
transitional stratified epithelium, which however, as age advances often gives 
rise to gland like outgrowths Carcinomas or benign cystic growths may arise 
from these residues the former usually having the structure of mucoid papillary 
adenocarcinoma (Nubocr, 1925 , Begg 1936 WilUs, 1941 Case 383) Distinction 
of urachal carcinoma from mucoid adenocarcinoma of the bladder itself may 
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(6) Blood borne metastases 

These are present m at least one third of fatal cases, eg m 16 of my 45 
necropsies the organs most frequently affected being the bones lungs and liver 
Metastases m bones, as described by Kretschmer Joll Nicholls Graves and 
Militzer, are of special frequency and importance Their distribution in the 
skeleton is that of metastatic growths generally, their most frequent sites being 
the vertebrae, ribs, pelvis femur and humerus, but they occur also in the skull, 
clavicle tibia radius, etc The changes m the bones are usually osteolytic Direct 
non metastatic invasion of the vertebrae or pelvis from the primary growths or 
their lymph nodal metastases also occurs as m Jolly s cases The metastases 
m bones may show a highly differentiated papillary structure as m Nicholls’s 
case in which also the affected bones showed osteoplastic changes 

While blood borne metastases from unnary tract carcinomas usually do not 
appear until relatively late stages of the disease exceptions to this rule are not 
unusual As Kretschmer noted, metastases m bones particularly may develop 
early from quite small operable primary growths The following cases exemplify 
widespread metastasis from small unsuspected primary tumours 

Case IV — Male aged 45 H/i/oo— Increasing anaemia and weakness for some months 
with palpable enlargement of the liver Disseminated malignant disease was suspected 
but no primary growth could be discovered Necropsy disclosed an area of infiltrating 
growth 1 5 centimetres m diameter at the apex of one of the pyramids of the upper part 
of the left kidney without gross ulceration into the pelvis and without any visible invasion 
of renal veins There were large deposits of growth m many lumbar lymph glands many 
metastases m the liver extensive diffus* cancerous permeation of the pulmonary lymphatics 
and alveoli and widespread metastatic deposits m many bones especially the vertebrae 
and ribs SUcroscopicallv the tumour was an anaplastic spheroidal cell carctnoma but 
with areas showing recognizable, differentiation both of unnary transitional and squamous 
cell type The rib metastases showed much new bone formation by the expanded 
periosteum 


Core F— Male aged 64 a diabetic History — m the back and right leg commenced 
in October 1938 and was diagnosed as sciatica In April 1939 a large mass involving 
the right ihum was noticed and skiagrams suggested extensive metastatic growth 
Necropsy m the same month showed many secondary tumours m the lungs liver and 
vertebrae a large growth 18 centimetres m diameter replacing the right ilium with much 
formation of new bone by expanded penosteum (Fig 25) a thyroid adenoma 2 centimetres 
in diameter containing a crescentic area of soft white growth 1 centimetre m mam extent 
and 1 flat area 2 centimetres m diameter of papillary growth replacing the mucosa on the 
anterior wall of the bladder The tentative necropsy diagnosis was probable malignant 
adenoma of thyroid with widespread metastases Histology — The bladder tumour 

was a papillary carcinoma of typical transitional type slightly mfiUrating the muscle 
coat The tumours m the lungs livtr bones and thyroid were clearly metastases of the 
vesical tumour showing in parts distinct diflcrcmiation of transitional stratified characters 
with also some comification The metastasis m the thyroid lay withm an old fibrous 
partly calcified adenoma 


In my other necropsies I have seen metastases also m the myocardium brain, 
thyroid kidney and adrenal It is possible that urinary tract tumours may have 
a special tendency to metastasize in the heart cardiac metastases were present 
in 5 of Ferguson s 40 cases of bilharznl cancer of the bladder and Keynes 
saw a single nodule m the heart as the only metastasis of a renal pelvic carcinoma 
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not always be possible The following is an example of a benign umbilical tumour 
probably of urachal origin 



Fio ZlA-^CaseVl Umbilical tumour probably of urachal onsin (X^O) 

Cose VI -^For some yean a woman of had noticed a small mass beneath the skin 
at the border of the iu\<( This ha<j enlarged recently and was excised It was a well 
circumscribed loculated cystic mass 2 5 centimetres in diameter partly filled by friable 
papiltar) growth Micfoscopjcally this consisted of thick folded layers of stratified 
epithelium devoid of spinous cells and comificatjon generally resembling the urinary 
transitional epithelium and traversed by fine connective tissue strands with blood vessels 
(Fig 22t>) 
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from vestigial or heterotopic tissues should not be admitted until it is certain 
that the normal tissues of the organ are incapable of producing such tumours , 
and (ii) ‘ embryonic rests ” should not be invoked to avoid difficulties Application 
of principle (i) will make us sceptical regarding the alleged Wolffian origin of 
serous cystadenomas, the alleged teratomatous origin of pseudomucinous cyst 
adenomas, the alleged mesonephric origin of certain papillary growths, and a loo 
facile identification of ‘ hypernephroma ’ of the ovary while application of 
principle (n) will engender caution in interpreting Meyer s views on the origin 
of several of the special ovarian tumours from superfluous groups of “ undtffer 
entiated cells ” 



Fio 227 — Ovarian cortex of an aduU Australian phalanger Tnehosurus yulpecufa showing ow 
the cellular cortical blastema ( stroma ) and the germinal epithelium on the surface 
(X 250) 

(3) Distinction of ovarian from parovarian or tubal growths 

This IS not always possible When a large tumour has involved both ovary 
and lube, and perhaps many other pelvic structures as well, its primary site may 
only be surmised, and for statistical or classificitional purposes it is best excluded 
It IS noteworthy that the parovarium though a frequent source of cysts, very 
rarely gives origin to tumours , Nicholson (1923) recorded one example 

(4) The mistaking of sccondar)’ for primary groivtbs 

This is a frequent error Bulky secondary growths m the ovary from small 
or silent growths elsewhere often simulate primarv ovarian tumours and have 
caused many errors of diagnosis The Krukenberg tumour now known to be 
always secondary usually to carcinoma of the stomach was regarded by Kruken- 
berg as a primary ovarian growth The ovarian metastases of silent alimentary 



CHAPTER 29 

EPITHEUAL AND RELATED TUMOURS OF THE OVARY 

Ovarian tumours show great structural variety , the histogenesis of some of 
them IS clear while of others it is sliH obscure Several hetors have combined 
to cause confusion m their classification and nomenclature namely (I) uncertainties 
as to the histogenetic relationships of some of the tissues of the normal ovary, 
(2) uncertainties as to the derivation of particular tumours from particular ovarian 
tissues (3) practical difficulties m some cases of distinguishing growths of ovarian 
origin from those of parovarian or tubal origin and (4) the frequent mistaking 
of secondary for primary growths in the ovaries It will clarify subsequent descrip 
tion if these several sources of confusion are first discussed 

INTRODUCTORY REMARKS ON CLASSIFICATION 

(1) The histogenesis of the tissues of the normal ovary 

There is sufficient evidence both embryological and pathological for discarding 
the older view of Waldeyer that the follicular epithelium js derived from down 
growths from the germinal ’ epithelium on the surface and is therefore sharply 
distinct histogenctically from the surrounding ovarian stroma It now appears 
clear that the so called stroma ’ of the cortex of the ovary is not a mere sup 
porting tissue but an undifferentiated blastema from which both the epithelium 
of the follicles and the non epithelial thecal tissue arise Examination of the 
primary follicles m young mammalian ovaries (Fig 227) shows clearly that there 
IS no structural distinction between those pen ovular cells which will give rise 
to the stratum granulosum of the maturing follicle and those which will give 
rise to its theca interna , both of these arise by divergent difierentiation from thf* 
indifferent blastema cells surrounding the ovum The cortical stroma is thus not 
a mere connective tissue it is (he essential ovarian parenchyma and is distinct 
from the ordinary fibroblastic and vascular framework of the ovary Further 
in the young active ovary, the so called ‘ germinal epithelium on the surface 
IS not everywhere sharply distinct from the subjacent cellular blastema, and it is 
pTob'vblc that, this cpitheUvmv also hke that of the folhclcs \s a product of, and 
closely allied to the labile subjacent cells Unjustifiably sharp distinctions 
between germinal surface epithelium granulosa-ccll epithelium and thecal 
tissues have come from too dose a preoccupation with these several end products 
of differentiation The essential tissue of the functional ovary is its peculiar 
cellular stroma this is the plastic mother tissue from which the differentiated 
constituents of the organ are being constantly produced This formative tissue 
then IS sure to be of prime importance in the histogenesis of tumours 

(2) The histogenesis of particular tumours 

Here two important principles pertinent for any region but especially so for 
the ovary need emphasis— <i) derivation of any tumour or class of tumours 
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of the normal adult ovarv, of which the tumours appear to be but a neoplastic 
exaggeration Papilliferous serous cysts of the ovary arc clearly the same kind 
of growth, the cysts often, having demonstrably arisen, as Shaw found, 
from the deeper parts of the surface crypts of the o\ar> The once prevalent 
View that the intra ovarian papillary cystic growths were of V/olfhan origm 
(see Ley) is certainly false , and it is noteworthy that, while cystic tumours of 
the ovaries are frequently papilliferous, parovarian cysts arc very rarely so The 
epithelium of the serous cysts and papillary growths closely resembles that of the 
surface of the ovary, and the fibrous connective tissue component corresponds 



Fio 228 — Ftom an inttacysi\c fibre papiUaiv growth 15 ccniimclres m diameter m a woman 
of 64 (x 60) 

to the cortical ovarian stroma (Fig 228) The tumours are mixed tumours, 
analogous to the mammary fibre adenomas, which they also resemble m showing 
varying relative proportions of epithelial and stromal tissues Some tumours 
show predominance of epithelium and are appropriately called papillomas 
Others show great masses of fibrous tissue clothed only on the outer surfaces 
by an epithelial layer these have often been called ‘ fibromas However, all 
possible transitions between and combinations of, fibroma, papilloma, and 
papillary and simple serous cystadenoma occur, and the whole senes clear!) 
constitutes a single group 

The epithelium clothing the papillae vanes from low cuboidal or flattened to 
tall columnar cells, and the latter sometimes show cilia and sometimes evidence 
of mucous secretion (Fig 229) The fibromatous component in actively growing 
tumours is cellular and resembles cortical ovarian stroma , but in old, less active 
tumours it becomes densely fibrous and partly hyaline Granular calcification 
IS often present As pointed out by Lepper a property common to these 
tumours is the secretion of serous fluid by the epithelium, the fluid accumulating 
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and other abdominal carcinomas may show glandular, papillary or cystic structure 
distinguishable with difficulty or not at all from primary ovarian carcinomas, 
and may easily be mistaken for such by the pathologist as well as by the clinician 
unless the mistake is corrected by careful necropsy As shown by the many 
references which I have given elsewhere (1934 Chapters 12 and 23), mistakes of 
this kind have certainly caused great confusion in clinical and pathological 
records of ovarian cancer My necropsy experience accords with that of 
Ley (1920) and others that secondary carcinoma m the ovary is commoner than 
primary carcinoma 

The foregoing sources of confusion not only render all mortality statistics 
regarding ovarian cancer ’ valueless but also vitiate attempted analysis of the 
properties of ovarian tumours from many clinical scries of cases as well The 
mortality figures of ovarian tumours even were they based on accurate diagnoses, 
would still be useless for assessing the frequencies and properties of these tumours 
because many of the tumours are relatively benign and are cured by surgery 
The only valid data for fruitful analysis are series of proved cases of specific 
kinds of tumours which ha\e been identified by competent microscopical examina- 
tion an identification which m not a few cases can be regarded as fully verified 
only after careful necropsy 

We will discuss ovarian tumours under the following headings 

(i) Benign fibro papillary growths and serous cystadenomas 

(u) Pseudomucinous cystadenomas 

(in) Malignant growths—caremomas— corresponding to or arising from 
(0 and (ii) 

(iv) Brenner tumours 

(v) Granulosa theca and luteal tumours 

(vi) Arrhenoblasiomas ’ 

(vii) Dysgerminomas 

(mu) Sundry other tumours 

This grouping is adopted for convenience and to include the currently accepted 
tumour types it is not intended to be taken as a rigid classification into distinct 
species or to denote acceptance of the implications of all the names used My own 
opinion regarding histogenesis is stated under each heading and is summarized 
at the end of the chapter and I recommend a paper by Robinson (1930) for sound 
Mcws on this subject Gcist s book (1942) contains useful figures and references 

BENIGN FIBRO PAPILLARY GROWTHS AND SEROUS CYSTADENOMAS 
(1) Incidence and causation 

These arc the commonest of oxarian tumours Small surface or mtra-cystic 
growths arc often dtscoscred incidentally at operation or necropsy They occur 
in adult ovaries of all agvs arc most frequent between 40 and 60 and may occur 
m old age Nothing is known of their cau^tion 

1 2) Structure and origin 

The structure of the warty or cauliflower like growths which spring from the 
<urracc of the ovarj is csbcntnlly similar to that of the corrugations and cr>pts 
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been required o\er a period of many years I recall a patient who had been 
tapped over 200 times, and Bland'Sutton recorded a patient on \vhom 299 
tappings %\ere performed m 10 years Spontaneous retrogression of disseminated 
pentontal growths sometimes takes place, a subject well reviewed by Taylor 
and AIsop 

SIMPLL AND PAPILLARY PSEUDOMUCINOUS CYSTADENOMAS 

(1) Incidence and causation 

Pseudomucinous tumours are second only to the serous ones m frequency 
They are unusual under the age of 30 most of them develop between 30 and 50, 
and they are rare again m old age Nothing is known of their causation 

(2) Structure and origin 

These tumours are too well known to require detailed description Their 
usual multilocular structure, with large or small cyj>ts within cysts, honeycomb 
areas, their mucinous contents varying in consistency from slightly slimy fluid 
to inspissated firm jelly or stringy tenacious material, to which old or recent 
haemorrhages or cholesterol deposits may add stil! greater variety, their lining 
of columnar mucus secreting epithelium from which may spring papillary or 
convoluted mtra-cystic growths tbeir thick outer cyst walls, and the huge sizes 
they may attain, arc all familiar features 

Although most cystadenomas of the ovary fall readily cither into this group 
or the previous serous group, some tumours are of borderline characters Thus 
a unilocular evst with all the appearances of a serous cystadenoma may yet contain 
slightly mucinous contents , or a multilocular tumour may show serous contents 
in some of the cavities and mucinous contents in others These transitional types 
of cystadenoma are of significance m considering the origin of the pseudo- 
mucinous tumour Three different opinions regarding this have been held (a) 
that It represents overgrowth of a single component, usually considered to be 
» alimentary, of a teratoma (b) that it is related to the Brenner tumour {see beloyi), 
and (c) that it is related to the serous cystadenoma mucus secretion being acquired 
by metaplasia in the epithelium I fhvour the third view, which however, does 
not exclude the second The first view I regard as wholly speculative and devoid 
of any substantial basis If it were true, we would surely see frequent examples 
of pseudomucinous tumours along with other obvious teratomatous tissues, but 
this IS not the case The occasional coexistence of teratoma and pseudomucinous 
tumour, of which I have myself studied examples, is too rare to be more than 
fortuitous on careful search, the vast number of pseudomucinous tumours 
show no signs of ternlomatous elements Moreover, the alimentary and other 
mucus secreting epithelm m teratomas do not resemble pseudomucinous cyst 
adenomatous tissue , they are usually accompanied by muscle coats and often 
by lymphoid tissue, so that typical intestinal structure is reproduced And does 
not ovarian pseudomucin differ chemically from alimentary or respiratory 
mucin 7 The fact that the pseudomucinous epithelium is unlike any no^a 
component of the ovary is no argument for Us teratomatous origin , metaplasia 
in tumours is frequent and no one suggests that mucoid carcinoma of the 
is teratomatous in origin The rather frequent occurrence of tumours whu. 
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Within the cystic growths or producing ascites from the surface ones Scott 
has given a good account of a special sub group of the benign serous epithelial 
tumours which he has designated adeno fibromas ’ , in which small glandular 
spaces arc scattered through solid fibromatous tissue These growths often show 
granular calcification and papillary characters m parts and they clearly represent 
only a particular type of the papillary cystic serous tumours 

The mode of origin of the tumours is of interest Many of them clearly arise 



Fig 229 —From pedunculated papillary growth iti a unilocular ovarian cyst containing slightly 
mucinous watery fluid m a woman of 70 (x 60 ) 

over extensive fields of the ovarian surface and papillary tumours are often 
found springing simultaneously from the surface of the ovary and from the 
interior of one or several cysts m the ovary Bilateral growths are frequent, and 
these are due to similar neoplastic change affecting both organs simultaneously 
or successively and not to metastasis from one to the other 

(3) Growth and behaviour 

The tumours of this group grow slowly and non mvasivcly producing 
symptoms only by their bulk or by causing aseitts Benign ' papillary tumours 
of this kind may yet disseminate m the peritoneum without showing any alteration 
of structure the implant tumours showing the same benign appearance and 
non invasive growth as the parent tumours When this happens we must concede 
the appropriateness of now callmg them carcinomas yei they have not really 
altered in their characters These growths thus show, hkc many others that no 
sharp demarcation between innocence and malignancy is possible Peritoneal 
dissemination of course increases the fluid output of the growths and every 
gynaecologist is familiar ssith eases of this kind in vvhich frequent tappings have 
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with (a) and (b) in the more malignant tumours, or may form the bulk of them 
(Fig 230) 

(d) Squamous cell structure, due to metaplasia, has occasionally been found 
in cystadenocarcmomas, as in cases described by Nicholson and Rewell 



Fia 230 — From an hepatic metastasis of a solid spheroidal*cclled carcinoma of the ovary 
note mitotic figures ( x 300 ) 

(3) Growth and bchatiour 

The tumours frequently become bilateral, grow to great sizes fill the pchis, 
invade neighbouring viscera, cause intestinal obstruction or spread to the anterior 
abdominal w all Peritoneal dissemination is frequent, leading to ascites, gelatinous 
accumulations widespread adhesions, or combinations of these Transdiaphrag 
matic extension to the pleura and mediastinum is not unusual, and may cause the 
first signs of disease, as in Evans and Strachan s case In surgical treatment 
of operable malignant ovarian tumours, Pemberton advised removal of the 
omentum as well as the uterus and both tubes and ovaries Sampson s work 
leaves no doubt that frigments of ovarian carcinoma can implant themselves 
in the mucosa of the Fallopian tubes 

(o) ^fetaslases in lymph glands 

These arc present m a high proportion of fatal cases, eg in 12 of my 17 necrop- 
sies Ley recorded a decided dificrcncc between malignant pseudomticmou 
tumours and solid or papillary non mucinous tumours m this respect , no - 
nodal deposits were found in any of 9 cases of the former, while in the latter 
of 16 cases showed affected lymph glands The thoracic duct is occasiona y 
affected In a case described by Gibson and Findlay, the first symptom o 
disease was i large mass m the neck, presumably in lymph glands from "hic 
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combine mucinous and serous characters seem to me to point to their common 
origin from the ovarian epithelium Careful study m serial sections of some 
verv small pseudomucinous cysts is needed 

(3) Growth and behaviour 

In their slow non invasive growth to large sizes, in the formation m some 
tumours of masses of papillomas, and in their usually favourable prognosis, 
pseudomucinous tumours resemble their serous counterparts They differ from 
them m uncomplicated cases in not forming papillomas on the surface of the 
ovary and therefore in not causing secretory ascites Rupture of the cyst walls 
by trauma or by the growth of prolific mlra cystic papillomas however, leads 
to spilling of quantities of the mucinous secretion and of mucus secretory cells 
into the peritoneal cavity and to ‘ pseudomyxoma peritonei {See the original 
paper of Worth (1884) and other references by WiUis, 1934 ) 

OVARIAN CARCINOMAS OF SEROUS OR PSEUDOMUCINOUS ALLIANCE 

(1) Age incidence and causation 

The mean age at death of my 1? necropsy cases of ovarian carcinoma was 59, 
and the youngest patient was 32 In Pemberton’s clinical senes of 149 cases 
the mean age was 49 , 46 and 47 cases were m the fifth and sixth decades rcspcc 
lively ic a total of 61 per cent in the two decades , and the youngest patient 
was 26 I have seen a mulnlocular papillary cystadenocaremoma, 20 centimetres 
in mam diameter removed from a girl of 14 Pemberton s cases showed no 
significant peculiarities of menstrual history or fertility 

(2) Structure and origin 

No sharp line of demarcation can be drawn between the more active papillif- 
crous cystadenomas on the one hand and the invasive papillary cystic or solid 
carcinomas of the ovary on the other All gradations of structure and behaviour 
are seen justifying the designation cystadenocaremoma which has often been 
applied to such tumours The development of invasive cancerous growth in 
part of an elsewhere benign serous or mucinous tumour is sometimes demonstrable 
The carcinomas corresponding to or arising m the cystadenomas constitute the 
majority of malignant tumours of the ovary or the ovarian cancers of mortality 
statistics 

The varieties of structure seen m these carcinomas include the following 

(a) Papillary atknocaremoma resembling or identical with the more active 
papillary growths m the cystadenomas or showing varying degrees of anaplasia 
IS found in most ovarian carcinomas Some of the papillary tumours of serous 
cystadenomatous origin show charactcnstic granular calcification— so called 

psammo-caremomas (sec Fig 43) 

(b) Cisfic mucQul adenoenremoma usually with papillary characters as well 
IS a common type of growth and is th** malignant variant of pseudomucinous 
cysiadcnoma 

(c) Solid spheroidal celled or diffuse pleomorphic celled grow ih is found mingled 
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cells first described by Walthard m 1903 These cell nests, which appear as 
'^small well defined yellowish nodules or tiny cysts on the surface of the ovary, 
tube or broad ligament, and which have not infrequently been mistaken for 
/tubercles at operation, have a microscopic structure closely similar to that of 
the solid and cystic clumps of the Brenner tumours (Fig 231) Danforth drew 
attention to a peculiarity of the nuclei common to the cells of Brenner tumour 
and of Walthard nests, namely a distinctive median fold or groove giving the 
nucleus the appearance of a wheat grain 



Fig 231 — A Walthard nest on the peritoneal surface of the Fallopian tube (x 120) 

The resemblance of Brenner tumours to the Walthard nests is indeed so close 
that It seems presumptuous to express any doubts regarding the now widely 
accepted origin of the one from the other But it is necessary to point out that, 
^ while Walthard nests are more common in the serous coat of the tubes or broad 
ligament than in the ovaries, no extra ovarian Brenner tumours have been reported 
j Moreover, unreserved acceptance of the Walthard nests as the origin of Brenner 
tumours raises fresh difficulties as to the origin of the cystadenomas , since there 
seems to be no doubt (i) that Brenner tumours are related histogenetically to 
pseudomucinous tumours (ii) that pseudomucinous and serous cystadenomas 
are not sharply separable, and (in) that serous cystadenomas and fibro papillomas 
arise from the surface epithelium of the ovary However, the great diversity of 
structure in the cell groups found in or near the ovaries affords an explanation 
/ of these relationships These include nests of granulosa like cells or of columnar, 
ciliated or goblet cells, or of stratified squamous like epithelium like that of the 
Brenner tumours , and they serve to show the variety of structural differentiation 
of which the gonadal and juxta gonadal tissues are capable If this is recognized, 
then tumours showing combinations of cystadenomatous and Brenner structure 
will cease to surprise us and we will be prepared to readmit Brenner’s original 
view that tumours of this kind may arise also from the ovarian follicles 
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ihe tumours had invaded the subclavian vein and superior vena cava and projected 
into the right atrium 

(i>) Blood borne metastases 

These are relativ ely infrequent , they were present m only 4 of my 17 necropsies 
The lungs and liver are the usual sues but other viscera and bones are affected 
occasionally (Bankart Erdheim) Nicholson (1909) saw multiple pulmonary 
metastases from a well differentiated pseudomucinous growth 

BRENNER TUMOURS 

(1) Incidence 

In 1907 Brenner described 3 cases of the tumour which now bears his name 
he believed it to arise from the epithelium of the follicles and accordingly named 
It oophoroma folliculare ’ In 1932, Meyer recorded 22 cases and distinguished 
the tumour sharply from the granulosa cell tumour In 1935 62 cases had been 
reported (Bland and Goldstein) m 1939, 122 cases (Novak and Jones) , and in 
1942 170 cases (Fox) 

The age distribution of the tumours m successive decades was shown by 
Fox s review to be as follows 
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The tumours have been bilateral m 8 per cent of the cases , 3 of Fox s 4 cases 
had bilateral tumours 


(2) Structure and origin 
(fl) Gross appearance 

Huge tumours of 18 and 15 pounds have been seen but most tumours are of 
small or moderate size They may be wholly solid or may show a solid mass of 
growth in the wall of a cyst usually a pseudomucinous cysUdenoma as m the 
cases of Hicks and of Marwil and Beaver The tumour tissue is firm and fibrous 
m texture and often has a distinctly yellowish colour 

(6) Microscopic appearance 

Well defined rounded nests or trabeculae of large polyhedral epithelial cells 
arc set in a plentiful dense fibrous stroma The nests may be solid or may contain 
small rounded well defined caxitics and the epithelium often appears stratified 
The cells lining the small c>slic spaces sometimes assume the typical form of*' 
columnar mucus secreting epithelium and m different cases, all transitions 
between typical Brenner epithelial nests and pseudomucinous cystadenomatous 
structure arc seen 

(c) Origin 

Brenner s sugg,.stion that his tumour arose from the epithelium of the ovarian 
follicles has been widcl) displaced by Mejers sicss Hut it arises from nests of 
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luteal cells, it is equally certain that granulosa cells also become luteal cells 
Case III below showed very clearly the lutcimzation of groups of granulosa cells 
In view of the origin of granulosa epithelium from undifferentiated ovarian 
stroma, it is not surprising that lutemization may affect either of these and the 
controversy as to whether luteal cells come mainly from “ epithelial ’ or 
“ non-cpithclial ” precursors loses interest 

This view of the relationships and miturational changes m this senes of 
tumours is now adopted by most informed writers on the subject, e g Traut 
and Butterworth Harvey et al and Hettinger et al Other noteworthy contri 
buttons include Loffler and Pnesers account of 6 theca cell tumours showing 
transitions from plump lipoid rich cells to fibrous tissue, Novak and Longs 
outline of ovarian tumours with hormonal effects, and Furth and Butterworth s 
study of granulosa cell and other tumours m the ovaries of irradiated mice 
^ Under the apt heading Life Cycle of Graafian follicle like Tumors , Traut 
and Marchctti pointed out the wide variation m degree of maturation m the 
different parts of granulosa cell and theca cell tumours “ The result of periodic 
growth is that the neoplasm is frequently an aggregate of groups of cell masses 
produced at different times and having different degrees of maturity and 
senescence ’ The hormonal effects of the tumours vary according to the total 
amount of functionally active tissue at any given time 

(2) Age incidence, site, causation 

A few oestrogenic tumours have occurred m young people, even before puberty 
Probably the youngest subject with a tumour of this type was Southam s 

patient of 2 years and 10 months m whom vaginal bleeding, enlarged breasts 

and the growth of pubic hair were relieved by removal of an ovarian tumour 
said to be a round celled sarcoma ’ Bland and Goldstein reported a 

granulosa cell tumour in a child of 7 with precocious menstruation, which was 
relies ed by removal of the tumour but later recurred when a second tumour 
developed in the opposite ovary However, only about 10 per cent of granulosa 
cell tumours appear under the age of 20 , and about 50 per cent of them appear 
after the menopause Theca cell tumours arc rather later to appear than granulosa 
/cell tumours only about 10 per cent of these appear before the menopause 
The patients ages in the 8 cases I have studied were 

Predominantly granulosa cell tumours - - 10 39, 46 56, 66 

Predominantly theca cell tumours - - - 57 72 

Tumour with granulosa and theca cells m nearly 

equal proportions - - - - 52 

Granulosa cell turnouts are bilateral m only a small proportion, about 10 per 
cent of cases Theca cell tumours arc rarely bilateral Extra ovarian granulosa 
ycell or theca cell tumours have been described in the broad ligament e g by 
Ragms and Frankel and by Powell and Black and I have examined one 
specimen of this kind given to me by Dr H Hettinger, a typical granulosa ce 
tumour of trabecular pattern weighing 800 grammes, from a woman aged 5 
(Fig 232) 

Nothing is known of the causation of these tumours , but Furth and Butter 
worth s experimental production of them in mice by means of X rays is of grea 
interest 
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(3) Gro^lh and behaviour 

Brenner turnouts grow slowly ate well circumscribed and are cured bv 
surgical removal Recurrence and metastasis ha\e not been reported , and there 
IS no evidence that any of the carcinomas of the ovary are malignant variants of 
the Brenner tumour However, slightly augmented growth and slight anaplasia 
might readily disguise a tumour of Brenner type and lead to its inclusion amongst 
the solid or cystic carcinomas of the ovary, without more specific recognition 
Btetuver tumours are usually unaccompanied by hormonal disturbances, but m 
Mar^vil and Beaver s case a structurally typical Brenner tumour was associated 
with endometrial hyperplasia and haemorrhage m a woman of 77 Bettmger 
reported the coexistence of uterine carcinoma and myomas with a Brenner tumour 
and a pseudomucinous cyst 

GRANULOSA CELL, THECA CELL AND LUTEAL TUMOURS 
(1) Introductory 

The term granulosa cell tumour tvas originally applied to various solid 
epithelial tumours solely on micro stniciural grounds eg bv Werdt (1914) 
Lepper ei al (1932), and many others But as it became recognized that some of 
these growths produced oestrogenic hormone, it became customary to testnet 
the name to tumours accompanied by signs of hyperoestrinism This restriction 
of the term however, introduced two dilhculttcs on the one hand there occurred 
tumours structurally of granulosa cell type, yet without obvious hormonal effects , 
and on the other hand there were some tumours with such effects but of non- 
epithelial structure 

The first difficulty is not a serious one , m all groups of endocrine tumours 
V.C encounter some usually the less well diflicrcntjatcd members of the class, 
which arc without demonstrable endocrine effects Wc shall then admit as 
granulosa cell tumours any which arc structurally characteristic even though they 
are devoid of functional results 

The second difficulty, that of distinguishing between granulosa-ccll and theca 
ccU tumours is tesohed by iccogniang the histogenetic relationship between 
granulosa and theca cells m the ovary as outlined at the opening of this chapter 
Just as the granulosa and ihcca cells of the ovarian rolliclcs are products ofdivcrgent 
differentiation of a common mother tissue the undifferentiated ovarian blastema 
so granulosa-ccU and thcca-ceU tumour tissue arc closely aVin and are indeed 
often present tog ther in a single tumour (Traut and Marchctti , DocLcriy , 
Henderson) All the tumours of this group arc fundamentally tumours of the 
rormati\c o\anan stroma epithelial and thcwl diftlrcntiation m them proceeding / 
in varying proportions and to varying degrees Moreover the tumour tissue'^ 
undergoes maturation ebang'^ comparable with those of normal follicles namely 
lutcinization and band like fibrosis and hyaline change Lutcal-o*!! tumours arc/ 
thus allied to or but variants of granulosa-ccll and ibcca-ccll tumours and no 
doubl dense fibromas of the ovary arc the end product of tumours of this senes 
just as the corpus fibrosum is the end product of the ovarian follicle The cell 
transitions observed m the tumours arc of interest as regards the still debated 
oripn of fcutcal cells— u heth-'r from the granulosa epithelium or from the thecal 
slromi Wlvilc it appears certain that stroma cells can differentiate directly into 
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Epithelial granulosa cell structure — Some gro\vths show a ^\e]} differentiated 
folhculoid pattern, at once rccalbng that of the normal stratum granulosum and 
showing Call Exner bodies or conspicuous rosettes (Figs 233, 234) , it was this 
type which von Kahlden originally described in 1895 as “ Graafian follicle 
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Fig 233 —From a granu5osa-«}l tumour of the ovary m a woman of 66 showing many Caii 
Exner roseiies and small cy«s (x 100) 

adenoma ’ Or the epithelium, though still composed of lypic d granulosa cells, 
miy form irregular trabeculae or coarse or fine networks (Fig 235) . or the 
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(3) Structure 

(a) Gross appearance 

Granulosa cell tumours are well circuniicnbtd usually stoutly encapsulated 
growths, consisting of firm white or patchily yellow solid tissue which, however, 
may contain small or large cystic spaces Hormonal results lead to the removal 
of some of the tumours while still small, but m many other cases the growths 



Fio 232 — From a huge gninulosa-ccU tumour oflhcbioad ligament m a woman of 56 (x 120) 


have attained large sizes The specimen removed from a Nigerian woman by 
Kelsey weighing 20 pounds, is probably the largest recorded Most theca 
cell tumours are whollj solid, consisting of firm fasciculated tissue resembling 
fibrous tissue but often with a distinct yellow colour However some of these 
growths contain cysts and one of my specimens a large tumour from a woman 
of 57 consisted of a single cavity surrounded by a wall of tumour tissue measuring 
up to 3 centimetres thick 

(6) Microscopic smteture 

This IS well described and depicted by the writers alrcad> cited and is shown 
also m Figs 232-238 It is important lo recognize that epithelial and stromal 
tissues often coexist in one tumour that one tumour may show great diversity 
of structure from part to part and that all gradations may be seen between the 
several t>pcs of structure However most tumours do consist predominantly*^ 
of one or another t>pc of tissue so that the names ‘ granulosa-ccll tumour , 
thccKcll tumour and luical-ccll tumour have descriptive value 
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ovamn stroma , or they may be indistinguishable from fibrocytes, fonnwg 
mterlacmg fasciculi with plentiful interccUuIar collagen fibres In the more 
cellular areas the cells usuall) contain ptentiful doubly refracting Iipoid droplets 
which stain characteristically with fat stains Lipoid rich parts of the tumours 
have a distinct yellow colour on section In the more fibrous areas intra-cellular 
hpoid material is more scanty Cellular and fibrous areas may alternate, and 
banded fibrous and hyaline zones may recall the appearance of corpora fibrosa 
at difierent stages (Fig 236) There is no doubt that many, if not all, fibromas 
of the ovary are really fibrous theca cell tumours 



Fio 236 — rfom a ihcea-cel! tumour 10 ccnumeires jn diameter from a woman of 22 (&« H of 
BtUingerffio/), showing fibrous patches like corpora albicantia in the cellular growth (x *20) 


Luteal cell structure — This is frequent m parts of granulosa cell or thcca-cell 
tumours and is sometimes predominant, giving the tumour a bright yellow 
t colour like a giant corpus luteum (Henderson) Geist et al and Traut et Q 
have given useful accounts of luteinization m these tumours 

(4) Origin 

In the preceding discussion it has been implied that the granulosa and theca tell 
tumours arise from the normal follicular tissues or from the formative 
ovarian stroma There is no need to suppose with Meyer and with Novak (19 ) 
• that these growths are “ embryonic ” or ** d>sontogenetic ’ and that they canno 
anse from normal ovarian structures Furth and Butterworth s experimen 
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epithelial cells may be scattered rather diffusely amidst accompanying undif- 
ferentiated stroma (Fig 238) 
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I !C 235— rrom a granuloia-ccll turnour 10 cctiumutrcs m diamcicr weighing 400 grammes 
from a woman of 46 (> 100) 

Thpca cell siruciHrc — Th\$ shows spindle ccUs arranged m group> or bundles 
The cells ma> be plump and cIoscI> packed resembling those of undifTtrcnlnicd 
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solid and partly cystic with a thick fibrous capsule The other ovary appeared normal 
After removal of the tumour the utentre haemorrhages ceased Small and 

large cystic spaces were lined by irregular thick layers of epithelium of granulosa-cell 
tvpe and solid areas consisted of masses and trabeculae of similar epithelium containing 
small cysts (Fig 237) There was much intcrxening stroma consisting of poorly cellular 
soft fibrous tissue 

Caie II — A married woman aged 39 had had amenorrhoea for 3 years followed by 
recent return of menstruation and had noticed a lower abdominal tumour for some 
months At operation a large right ovanan tumour without adhesions was removed 
the left ovarv and uterus appeared normal The tumour was smoothlv ovoid with a 
thick fibrous capsule and weighed 900 grammes On section its tissue was pmk grey 
finely spongv with many tmv and some larger cystic spaces /fwM/o^v—Tvpical granulosa 
cell tumour mainly of trabecular and folhculoid structure with cystic spaces 



Case III — A married woman aged 52 mother of 3 children the eldest 
youngest 18 gave the following unusual menstrual history Menses 
she was 18 years old occurred regularly every 4 or 5 weeks but were copious an 
10 to 14 days During the previous 12 months they had occurred every 6 of 
but lasted about the same tunc as previously For 3 months abdominal eni 
had been noticed and esammation showed uterine prolapse and signs of a ^ ^ 

tumour This was removed along with the enlar^d uterus The tumour 
large cyst containing clear serous fluid and with a slightly granular 
and at one side a well defined mass of solid growth 3 5 centimetres thick 
cut surface and a distinct yellow colour The endometrium measured up to l c .. 
thick Histology (Fig 238)— The solid part of the growth consisted of rningKa ^^j^j 
and fibrous stromal tissue with however many scattered patches of well “ly® ywa 
granulosa cells including many luteal cells The latter were clearly luteinized 
cells all transitions from the one to the other were seen All transitions were 
between cellular •=troma and epithelial cells The tumour was thus an excelien 
of mixed stroma'Ccll granulosa cell and luteal-cell structure 
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afforded good evidence that granulosa cell tumours m mice do indeed arise from'^ 
the granulosa epithelium of the ovanan folhcles and that this tissue is not, as 
has often been asserted a satellite tissue entirely dependent for its existence on 
the presence of ova Proliferation of follicular epithelial and mterfollicular 
spindle shaped cells both of which are probably derivations of the germinal 
epithelium give rise to granulo'a cell tumors These tumors may be composed 
of spindle shaped cells like those of the ovanan stroma or of epithelial cells like 
those of ovarian follicles or of luteinized epithelial cells, or of several different 
morphological variants of the granulosa cells ’ In brief in accordance with the 
principle enunciated earlier m this chapter we can interpret the structure and 
relationships of the tissues in these tumours m terms of the normal structure and 
functions of ovarian tissue, without resort to hypothetical origins from rests 
or superfluous groups of undifferentiated cells Probably however, granulosa cell 
rests are not exempt from neoplasia , extra ovarian granulosa cell tumours 
may arise from such heterotopic celt groups 

(5) Endocrine effects 

As described m the papers of King and of Meyer Novak and Long Traul 
and Marchelti and others, the most characteristic endocrine result of functional 
granulosa cell and theca cell tumours is cystic endometrial hyperplasia some* 
limes as m the case described by Arnold et al , with decidual change m 
the hyperplastic endometrium Occurring before puberty, precocious sexual 
development and menstruation are mdu<^ , occurring in adults before the 
menopause the result is cither menorrhagia or amcnorrhoca followed by irregular 
bleeding occurring after the menopause irregular severe uterine haemorrhage 
results Many of Furth and Dutterworths mice vvjih granulosa cell tumours 
showed endometrial hyperplasia Mammary enlargement and secretion have 
been recorded in a few cases 

Uterine abnormalities other than endometrial overgrowth have frequently 
been noted in association with these ovarian tumours King s cases showed 
v/multiplc myomas and adcnomyosis Of Henderson s 21 cases of granulosa^ccll 
tumour 5 had uterine fibroids and 2 had carcinoma of the endometrium while 
of 9 cascsvviththcca-ccll tumours, 5 had fibroids and 3 had endometrial carcinoma 
Thus of the total 30 cases 10 had fibroids and 5 had carcinoma — proportions 
too great to be fortuitous suggesting that the prolonged ocstnmzation was indeed 
a factor m causing the uterine tumours Stohr reported 3 cases of v\cll 
# differentiated folliculoid granulosa-ccll tumours with accompanying endometrial 
h>pcrplasia and supervening carcinoma Forth and Butterworth saw an excessive 
number of mammary tumours m their mice with experimentally produced ovarian 
tumours A fruitful research would be to study the follow up histor> of all 
cases of granulosa-ccll and thcca-ccU (and other) tumours of the ovaries for possible 
subsequent lesions of the uterus or breasts {see ^sc IV below) Whether luteinized 
ovarian growths produce excessive progestin has not >ct been determined 

The following 4 of my cases were noteworthy because of their hormonal 
disturbances 

Ccie I —A child aped 10 had mcnstniatcd irrcpularly for some months and found to 
hJ»-c a lower aNiommaf tumour Laparotomy discIcKcd a large osurun growth panly 
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(6) Malignancy and metastasis 

V/jth few exceptions, tumours of toth granulosa-cell and theca cell types 
are relatively benign , in most senes recurrence or metastasis has been infte 
quent Novak and Bnwner, however, reported clinical malignancy, either 
extension to peritoneum or recurrence, m 9 of 36 eases of granulosa cell tumour , 
and Traut and Marchetti found clinical or histological evidence of malignancy 
m 8 of 54 tumours studied But U must be recognized that disorderly or diffuse 
structure m these growths does not imply chnica! malignancy and that a false 
♦histological diagnosis of malignancy may easily be made In Henderson’s senes 
of 30 cases, only 1 granulosa cell tumour recurred, and none of his 9 thecomas 
was malignant In none of my 8 eases w'ls recurrence or metastasis reported 



Fig 239 — Case /V C>stic endomctiial hyperplasia accompanying theca-ccH tumour m ® 
woman of 72 tx4) 

In the remarkable case described by Arnold ef al , the patient died of recur 
rent growth at the age of 63 20 years after removal of the primary ovarian tumour, 
and metastases were present in the peritoneum, liver, vertebrae, ribs and many 
lymph glands 

TUMOURS ACCOMPANIED BY MASCULINI/JATION 
ARRHENOBLASTOMAS 

(1) Introduction 

The name arrhenoblastoma ” was applied by Meyer in 1930 to rare 
tumours accompanied by signs of masculmizdtion, including amcnorr o 
sterility atrophy of the breasts and uterus enlargement of the clitoris, 
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Case IV {Dr F C C de Crespigny s case) — ^A married woman iged 72 complained 
of irregular uterine haemorrhage for the last 8 years Radical removal of the left breast 
for carcinoma had been performed 7 years ago Operation revealed a large right ovarian 
tumour which was removed along with the cnhiged uterus The tumour was mainly 



■|o 238 — Case III A = clumps and Icndnis ofgninutosa-cclis B = partially luteinized area 
of granulosa cells C *= thcca-ccll structure D *= trabecular hyaline fibrosis in a thcca-cell 
area of the growth (y 100) 


solid but partly c)siic and measured 20 ccnlimctrcs m diameter The uterus showed 
great thickening of both the endometnum andmyotnetnum //ufo/tjsi— predommanllv 

theca-cell lumourvMih alternating areas of poorly cellular fibrous tissue and undifferentiated 

cellular spmdlc-cclled stroma but containing also groups of polyhedral epithelium like 
cells The endometrium measured up to I 5 ccnlitnetrcs thick and showed extreme 
cystic hjpcrplasia (Fig 239) 
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structures closel> like those of granulosa cell tumours McchJer and Black 
reported a ease and reviewed other records of “ gynandroblastomas ", i e 
tumours accompamed by masculjnization but with continuation of menstrual 
^bleeding and other signs of hyper oestnmsm Microscopically these tumours 
have shown no constant structural pattern , they have been regarded as combina 
tions of granulosa cell tumour and arrhcnoblastoma " , and lipoid laden cells 
m them, as m the arrhenoblastomas ’ » have been regarded as I eydig ceils 



Fio 240 — Case VI Airhenoblasioma A shows slight and B pronounced luteal change 
m the epithelial masses ( x 100) 

Some tumours have contained glandular structures lined bv columnar mucous 
epithelial celts , 

Kanter and Klawans described masculmization m a woman of 33, 
a huge cystic ovarian tumour evidently of teratomatous nature, contammg 
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hairiness Although it has often been assumed largely because of the name, 
that these tumours must arise from testicular elements m the ovary, this is doubtful 
and their precise histogenesis is uncertain {see beloM) The best reviews are 
those of Buttner (\932) and Morns (\938) Most of the tumours have appeared 
before the menopause the age extremes of the few reported cases are 16 and 66 
They arc almost always unilateral Nothing is known of their causation 

(2) Structure 

There is nothing distinctive about the gross appearance of the tumours 
Thev may be large or small wholly solid or partly cystic white or yellow 
Microscopically also, the structure is usually non distinctive and variable 
Some of the growths have consisted wholly or in part of tubular glandular tissue 
Meyer and others say that this resembles that of Pick s ‘ adenoma tubulare ’ 
of the atrophic cryptorchid testis, the structure of which is similar to that of 
tubular adenomas of the ovary unaccompanied by hormonal disturbances 
(Hcesch) But most * archenoblasiomas show no microscopical characters 
sufficiently distinctive to relate them to any special structures consisting of solid 
carcinoma-like epithelial trabeculae and masses with or without suggestions of 
glandular structure or of diffuse growth devoid of recognizable epithelial char 
acters or of all of these BoUuch depicted regimented cell groups Mucoid 
glandular acini have been described m several tumours I have studied two 
specimens of ' arrhenoblastoma ’ 

Cast y {Dr C S rii^airiek s case) —A married woman of 32 complained of sterility 
Her menses had been normal until 2t yean earlier when complete amcnorrhoea developed 
This was unrelieved by intensive ocstrin treatment Distinct features of masculmiraiion 
included hypertrophy of the clitoris and attophv of the breasts Laparotomy disclosed 
a small well defined rounded tumour 2 centimetres in diameter in the right ovary which 
wasremoved On section the tumour consisted of greyish pink solid tissue Microscopically 
this showed well-defined anastomosing solid epithelial cords with some tiny cystic spaces 
but no definitely glandular lumina Tbc structore closely resembled that of the trabc^lar 
variety ofgTanulosa-ccll tumour 

Case t f (reparftJ d} Dr If K McIntyre 1942) — Asolid yellowish right sided ovarian 
tumour was rv-movcd from a woman of 26 who had developed marked hairiness and an 
enlarged clitoris I/istolagv {Fig 240)— The tumour was a mixture of epithelial cords 
and dilTuscly cellular tissue The cords consisted mainly of closely packed small polyhedral 
cells, with however many groups of larger vacuolated cells like foam cells resembling 
the luicmired cells of granulosa-cell tumoun Between the epithelial trabeculae lay 
diffusely cellular growth consisting of polyhedral and irregular cells otherwise resembling 
those of the trabeculae At one part of the penphery lay an area of uniform spindlc-<xlled 
growth devoid of epithelial characters and structuralW resembling theca-cell tumour 

(3) Nature and origin 

In both of the foregoing cases, the microscopic resemblance of the tumoun 
V to gianulosasreU tumours and the presence m one of them of both thcca-ccll like 
and iutcin-ceff like structures raise the question of the possible relationship of 
these tumours to those of the Grpafinn follicJc group In other reported cases 
also the tumour structure and the hormonal cITccls ha\c raised the same question 
Tlius m Mackcnrodi s case No 14 (tabulated by Bultncr) the tumour was 
recorded as granulosa-ccll like m parts and Bcncckc depicted folliculoid 
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Ycl many permanent cures have been obtained by removal of the tumours m 
the early stages In Norns s case a small primary tumour produced widespread 
metastases in the hver, lungs, mediastinum, kidney, adrenal and opposite ovary 

SEMINOMA LIRE TUMOUR OF THE OVARY * DYSGLRMINOMA 

The name dysgerminoma was applied by Meyer to solid carcinomatous 
ovarian tumours with a microscopic structure resembling that of seminoma of 
the testis and devoid of endocrine eflccts Indeed French pathologists had pre 
viouslv called these tumours ovarian ** seminomas ” and had supposed them 
to arise from testicular elements m the hilum of the ovary Meyer, however, 
assumed their origin (and also the origin of seminomas of the testis) to be from 
undifTerentiated germinal cells of indeterminate type Werdt’s case VI, classified 
by him as a granulosa cell tumour, was clearly one of dysgermmoma The best 
reviews of the subject arc those of Seegar and of Sailer which cover over 100 cases 

(]) Age, site, causation 

(a) Age 

About three quarters of the subjects arc under 30 years of age, and about 
one half of them under 20 Young children however, are not affected, the youngest 
recorded case being 9 years old 

(b) Sue 

The right ovary is more often affected than the left Seegar s review showco 
n^t sided growths m 48 per cent, left sided in 26, and bilateral growths in 26 per 
cent of cases and Sailer’s 5 cases had 4 right sided tumours and 1 left sided 
Following removal of a unilateral tumour, the risk of development of a second 
tumour m the remaining ovary is slight , this has been recorded only occasionally, 
eg by Potter In 6 recorded cases, following removal of one affected ovary 
the patient has had a subsequent fruitful pregnancy 

(c) Hermaphroditism or pseudo hermaphroditism 

This has been present in a singularly high proportion of cases Meyers 
original review comprised 27 tumours associated with and 21 without pseudo 
hermaphroditism, and he stressed that dysgermmoma is the commones 
tumour of the gonads m pseudo hermaphrodites The frequency of the association 
was probably over estimated by Meyer, because the interest excited by it Rd o 
Its being frequently recorded , the proportion of subsequently reported cases o 
dyagerminoma with associated pseudohermaphroditism has been much 
Dysgermmoma in pseudo hermaphrodites occurs at rather later ages j*” 
other subjects pseudo hermaphrodites have provided a large proportion ® 
tumours over the age of 30 A positive Aschheim Zondek or Friedman test 
been observed m a few patients with dysgermmoma (Potter) 

(2) Structure and origin 

The tumours are usually well defined completely solid composed of 
homogeneous white tissue , degenerative or cystic changes are usually n 
prominent Large sizes have often been attained before operative removal , 
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m addition to embryonic rete and ‘ arrhenoblastoma tissue, glandular 
cysts and cartilage (How could embryonic rete and ‘ arrhenoblastoma ’ 
tissue be identified in a teratoma ’) Mechler and Black also suggested that 
'' gynandroblastomas ’ may be teratomatous To add to the confusion regarding 
the nature and origin of masculinizing tumours of the ovary we must also admit 
the possibility of adrenal cortical tumours occumng m this organ since accessory 
rodule of adrenal cortex are sometimes present in the peritoneal tissues near 
the ovary (see belon) The tumour described by Jolles and Gleave (1945) 
as arrhenoblastoma in an hermaphrodite woman of 61 has no claim to that 
title there was no evidence that it had androgenic activity 

In an important paper Burrows (1943) warns that it is a gross mistake to 
suppose that because a tumour produces androgen it therefore should have an 
archdecture like that of the testicle In the tnalcv androgens are derived from the 
interstitial glandular cells of the testicle which have no tubular or strand like 
arrangement ’ The structure of arrhenoblastomas ’ is unlike that of inter 
stitial cell tumours of the testis Again, ‘ Some ovarian tumours which induce 
hirsuties and other masculine phenomena arc the colour of corpora lutea and arc 
composed of cells which resemble those of luteal tissue others might be described 
from their cytological appearance as thecomas or as granulosa cell tumours 
and yet others look like tumours derived from adrenal tissue In fact by 
examining sections of an ovarian tumour under the microscope no reliable 
guidance can be obtained either from their anatomical arrangement or individual 
appearance as to the nature of the hormones if any which the cells may have 
produced Burrows concludes ‘ Criticism is made of the terms arrheno 
blastema and granulosa cell tumour and it is suggested that they might be 
discarded It is proposed that the term arrhenoma might be used to denote 
androgen producing tumours and iheeloma to denote those which produce 
oestrogen irrespective of the location of the tumours in the body or of their 
histological appearance ’ 

I agree with Burrows that the name ‘ arrhenoblastoma has conveved a false 
implication of origin from male gonadal tissue and that the androgen producing 
tumours of the ovarj to which it is applied arc of undetermined and possibly of 
diverse nature But I think the terms granulosa-ccll and theca cell tumour can 
legitimately be used to designate tumours which clearly correspond to these 
elements or ihcir precursors in the normal ovary, and which often though of 
course not always produce the appropriate hormone The histogenesis of the 
ocstrmizing tumours IS I think well established that of the androgen producing 
tumours is still uncertain It would not be surprising if further research should 
show that the two classes of tumours arc really one and are both derived from 
the ovarian parenchyma Ocstrogens and androgens are closely kindred sub- 
stances and arc readily inlCTConvcrtiWe both m the body and in Mtro (Burrows 
1945) Androgenic activity of an ovarian tumour may well be the result of dis ' 
turbed chemistry m a primarily oestrogenic tissue 


(4) Growth and metastasis 

The androgen producing tumours of the ovary appear to be rather more 
malignant than the oestrogen producing granulosa-ccll and thcca-ccll tumours 
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Patient remained well until April 1943 when she began to suficr from attacks of abdominal 
pain which were thought to be due to rccunent growth and which improved following 
deep X ray treatment In April 1944 skiagrams showed large rounded shadows m the 
right lung field deepX ny irradiation was followed by marked diminution of these 
In October however right sided plcunl cITusion had developed and multiple swellings 
had appcarul on the chest and skull lholargcsl3ccniimctrcsmdiamctcr X rayirradiation 
of these also led to their reduction The patient died in December 1944 at the age of 22 
Necropsy showed many partly white and partly y-tllow and degenerated metastatic growths 
in many abdominal thoracic and cervical lymph glands m the lungs liver both adrenals 
subcutaneous tissues skull ribs and pelvic peritoneum From the pcl'ic deposits the 
uterus was extensively invaded from the lumbar l>mph nodal deposits the right kidney 
was invaded and from the massive thoracic lymph nodal deposits the growth had invaded 
the 6th and 7th dorsal vertebrae and compressed the spinal cord causing paraplegia 



Fig 241 — CaseVIU Dysgerminoma from a metastasis in lung (<<120) 


The left ovary was intact and rather small Hisiohsy — In all situations the tumours had 
a similar structure more cellular than that of the primary growth with less plentiful 
stroma and with many mitotic figures (Fig 241) 

SUNDRY OTHER TUMOURS 

To conclude the list of epithelial tumours of the ovaries the following remain 
for consideration 

(1) Epithelial tumours of teratomatous origin 

Otherwise benign teratomas of the ovary occasionally give rise to squamous 
cell carcinoma argentaffin carcinoma or other growths of a single tissue component 
These are described m Chapter 61, where also the relationship of thyroid tumours 
(ovarian strumas ’ ) to teratomas is discussed 
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my two cases described below the tumours weighed 1,900 grammes and 3 350 
grammes respectively 

Seminoma like ’ summarizes the microscopical appearances of the tumours 
which consist of well defined or ill defined groups or columns of large rounded 
epithelial cells set m a connective tissue framework of variable amount and 
density, accompanied by a variable number of lymphocytes (rig 241) 

The histogenesis remains obscure The favourite view is Meyer s that the 
tumours arise from ‘ indiflerenl germ cells' — whatever that may mean The 
early age incidence, the significantly frequent association with pseudo herma- 
phroditism, and the preference for the right ovary certainly suggest a relationship 
to some developmental disturbance Whether the tumours are indeed seminomas 
derived from persistent male tissue m an indifferent bisexual gonad is unceriam 
but I think, not improbable Against this view it has been argued that the 
dysgerminomas are more benign m behaviour than testicular seminomas but this 
argument is of little weight, for the growth of seminoma m the female might well 
progress very differently from seminoma in the male because of endocrine 
differences between the two sexes It is noteworthy here that seminomas of the 
testis in dogs though clearly the counterparts of those in human bemgs are 
relatively benign However, too much stress must not be placed on the close 
histological resemblance of dysgerminoma to testicular seminoma for other 
tumours also sometimes mimic seminoma in appearance e g some pineal and 
pituitary tumours (q v ) 

(3) Gromh and metastasis 

Though more tardy and less aggressive in growth than testicular seminomas 
and sometimes cured by surgical removal the seminoma like tumours of the 
ovary are essentially malignant and capable of metastasis Klaften referred 
to the recorded instances of metastascs m lymph glands and peritoneum and 
described a case in which the first sign of disease was the appearance of a large 
lymph nodal metastasis in the neck In Kiishbaum and Newman's case, 
necropsy 3 years after removal of the ovarian growih showed many deposits m 
the lungs liver kidnevs and peritoneum 

The following two personally studied cases exemplify the two opposite termina 
lions of the disease — cure of a large tumour by excision and extensive disscmina 
tion The second case also illustrates the radio sensitivity of the tumour 

Cosf i II -lIuiory-^An otherwise hcalihy nurse aged 21 had noiiccd an abdominal 
miss for scseral weeks and faparotomv revealed a smooth surfaced irregularly ovoid 
left ovanan tumour which was easily removed This weighed 1 900 grammes measured 
21 > 12 X !2 centimetres, and consisted of uniform firm white growih devoid of any 
pattern and without cysts The patient remained m good health over 6 years later 
//ufo/'gi'— Large 8phcroidal<e1l carcinoma of typical seminoma like appearance w;ih 
masses and columns of large polyhedral cells s^t m a moderately abundant fibrous stroma 
containing a few lymphocytes 

Cflfr J III — In August 1940 a girl aged 18 had noticed abdominal discomfort 
and enlargement for 2 months and a diagnosis of fibroid was made Laparotomy 
howrvtr rcvcalcJ a large sohd irregubtly ovoij tumour of the right ovary whKh was 
removed This weighed 3 JV) grammes (owr 7 pounds) and coniistcd of uniform firm 
white growth vvahout cysts, //u/nf ci— Seminoma like growth generally resembling 
that of the previous case but with more lymphocytes m the stroma Suhsfqufnl /vvgrrrr— 
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serous cy'.tudenoma , hts Figures 15 and 20 strongly suggest ovarian parenchy 
matous tumours of the usual kinds, while m his Cases IX and X the “ mesone 
phroma ’ tissue was a component of teratomas The figures accompanying the 
description of Kazancigtl et al of 3 cases of “ papiUo endothelioma ’ show clear 
epithelial structures and m their Case I they recorded that granulosa and follicle 
like structures were ‘ included m the tumour Stromme and Traut observed 
that the tumours sometimes contained mucus secreting or serous epithelium and 
granulosa or thecal elements In the following case glomeruloid structures and 
micro cysts lined by flat epithelial cells with bulging nuclei like those of “ mesone 
phromas were striking features m a tumour m which a variety of other structural 
variants was present 



Case IX — A woman of 52 had recently noticed abdominal enlargement At operation 
a right ovarian tumour was removed This vras IS centimetres in diameter, had a 
outer capsule and consisted of a single large cavity with slightly turbid watery > 
enclosed by a tumour wall measunng up to 2 centimetres thick from which noduies 
growth projected into the cavity Histologv (Figs 242 and 243>— The mam ® 
many minute cysts in the solid growth were lined partly by flat epithelium with ou^i 8 
nuclei and partly by cubotda) or Jow columnar epithelium these several variants Pe^ 
continuous with one another Papillary ingrowths were present m many of the . . 
and glomeruloid structures were abundant Some papillary areas showed P'®”, . 
granular calcification others showed large clear cells and had^ structure , 

that of renal carcinoma Solid epithelial nests were also present and some of inese ^ / 

resembled WuUhard or Brenner clumps In the solid part of the growth j 

cysts and nests were set in an abundant cellular stroma consisting of closely packcu p 
spindle duped celts resembling those of thecomas This cellular stromal tissue . 
transitions to the abundant, poorly cellular fibrous tissue which formed the mam frame 
and capsule of the tumour 
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(2) Hcterotopic adrenal cortical tumours 

In an excellent paper in 1921 Glynn concluded that there was no acceptable 
report of the presence of accessory adrenal tissue in the ovary, that all so called 
ovarian hypernephromas were structurally unlike adrenal cortical tumours 
that they were also functionally unlike them m not producing the sexual changes 
seen with adrenal tumours and that they were probably all luteal cell tumours 
These conclusions still hold , no proven case of adrenal tumour of the ovary 
has yet been reported None of the recent claims to have seen such tumours, 
e g those of Reis and Saphir is supported by adequate evidence These 
growths are all luteinized ovarian tumours , and it must not be forgotten that 
lutemization may be seen in masculinizing growths as in Fig 240 

(3) Hetcrotopic renal tumours 

Some writers, e g Saphir and Lackncr.havcdcscnbedclear ccllcdcarcinomatous 
or hypcrnephroid tumours of the ovary, unaccompanied by masculmizalion 
which they suppo'c to be identical with renal carcinoma and to have arisen from 
renal elements included in the ovary There is no evidence to support this 
assumption Most ‘ hipcrnephroid’ tumour# arc either luteal tumours or 
papillary cystic tumours w iih ciear*cclled areas {see Case IX below) , while 
bulky metastascs of renal carcinoma also occasionally occur m the ovaries and 
may simulate primary growths (Stadiem Kannerstem et al) Young and 
Lowry s diagnosis of ‘renal blastocytoma of the parovarium m a woman of 
45 is, I think, very doubtful 

(4) Schiller s mesonephroma 

In 1939 Schiller described cystic tumours m which he detected * glomeruli , 
glomerular like structures and abortive rcml tubules ’ , and which he 
supposed to have arisen from mesonephric tissue included m the ovary While 
many subsequent writers accepted as a distinct entity the kind of tumour described 
by SchiUcr its mesonephric origin V'as disputed and several other equally specula 
tivc opinions were advanced eg that it was a papillo endothelioma (Kazan- 
cigile/a/) ora ‘ teratoid cystadenoma (Stromme and Traut) 

From the literature of the subject (most of which is of a poor stand ird 
descriptively) and from my own examination of several specimens of supposed 
mesonephroma not only am I of the opinion that these views regarding 
Its histogenesis arc unfounded but I very much doubt if it is a distinct entity 
Schiller s glomeruli ’ and abortive renal tubules arc highly imaginary 
similar structures can be found m many an adeno papillary growth not only of 
the ovary but of the prostate bowel thyroid or breast The appearance of the 
low cells with bulging nuclei lining the small cysts in the tumours docs not warrant 
sharp separation of these from other papillary growths Once again as so often 
before in the history of oncology a mere habit of growih resulting m a superficial 
resemblance of tumour tissue to some normal structure has led to an unfounded and 
unnecessary assumption of origin from aberrant tissue 

It is noteworthy that several wnters on mesonephromas have recorded the 
presence m these growths of structures relating them to other well known ovarian 
tumours Schiller s I igurc 18 shows the tvpical intfacystic papillary growth of a 
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Case A//— A Scotch collie aged 6 ycare had had a vaginal discharge for 6 weeks An 
ovarian tumour and enlarged uterui were removed by operation pyometra was present 
in lower uterine segment and in upper end of one horn Opposite ovary was replaced 
by tumour 10 centimetres m diameter consisting of areas of solid yellowish growth between 
a honeycomb of cysts up to 2 centimetres in diameter with waierv contents Histology — 
Solid epithelial masses and epithelial sheets lining cystic spaces, consisting of large irregular 
polyhedral cells many of which are vacuolated The appearance is that of a granulosa-cell 
growth with advanced luteinization 



Fig 245 — Case Xlll Ovarian tumour from a mare A and B show granuiosa*ccll clumps and 
layers C folded hyaline bands like those of corpus albicans m a theca-cel! area of the 
growth (xl20) 

(Tose A/// — A racing mare 6 vears old had had irregular oestrus for several years and 
more recent debility and abdominal enlaigcmeni and was destroyed 
Abdominal cavitv contained many gallons of blood stained fluid right ovarv was replaced 
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This tumour was thus of great interest m showing not only the relationships 
of structures supposed to typify mesonephroma but also other structural 
variants showing an alliance with ordinary papillary cysladcnoma with hyper- 
nephroid” tumours with Brenner tumours and with theca cell tumours 

SUMMARY 01 PERSONAL CONCLUSIONS REGARDING THE 
HISTOGENESIS OF OVARIAN TUMOURS 

He would be a bold man who in the present immature state of our knowledge, 
would dogmatize regarding the origins and interrelationships of the many and 



Tie 243 — Cfltf/X Mesonephroma Note the small cysts lined by flat cells % ilh bulging 
nuclei and abundant cellular stroma (x 120) 

di'crsc types of oanan tumours But the evidence discussed m this chipler 
appears to me to show plainly— (a) that with exceptions so rare as to be negligible 
all the kinds of tumours described arise from the gonadal tissues thcmschcs and 
not from included hctcrotopic tissues and (b) that many or all of the several 
kinds of growths arc interrelated and that various structural combinations arc 
frequent In my belief our views of this dilTicult field arc clarified by assuming 
that the several dilTcrcniiated components of the normal ovary— the follicular 
epithelium thecal tissue, luteal tissue corpus fibrosum and the germinal ’ 
epithelium— are all produced during adult life from the multipotcnt ovarian 
pafcnchjTna or stroma that many of the tumours lake origin not from an 
already differentiated particular derivative, but from this formative parenchyma 
and exhibit divergent dificrcntiation and maturational changes like those of the 
normal ovary and that the diversity of structure seen in dilTcrcnl tumours and 
often m one tumour arises from this divergent dilTcrcniiation and maturation 
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by huge cvstic tumour weighing 20 pounds and consisting of multiple cysts up to 
3 centimetres m diameter containing bloody fluid with intervening areas of white solid 
or finely cystic growth Hisiolog} {F\s 245)— Typical granulosa and theca-cell tumour 
consisting of large solid and cystic masses of granulosa epithelium with intervening 
undifferentiated cellular theca-cell tissue merging into fibrous tissue In many places 
typical follicle like arrangement of granulosa epidtclium theca interna and theca externa 
IS seen Hyaline bands like those of corpora fibrosa arc plentiful m the stromal tissues 

The 3 tumours from dogs are of interest not only because they show papillary 
and granulosa cell structures resembling those of human tumours but also 
because more than any human material they suggest kinship of these tw o kinds 
of growths Further careful studies of canine and other animal ovan m tumours 
ire n''cd''d 
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CARCINOMA or THE FALLOPIAN TUBE 
INTRODUCTION 

Tut TATHOLOGY of luhal carcmonn has been confused by two prevalent errors, 
namely (a) the incorrect microscopical diagnosis of carcinoma m eases of tuber- 
culous salpingitis, and (b) the incorrect diagnosis of secondary growths in the 
tubes as primary ones These two sources of error make doubtful the correctness 
of the diagnosis m not a few reported cases, and partly vjti ilc statistical and other 
generalizations regarding this disease 

As to (a), many writers on the subject, from von Franque (1911) to Novak 
(1941), have stressed that the epithelial proliferation nccompinying tubal tuber 
culosis mav easily be mistaken for carcinoma I myself have made this mistake 
on two occasions, diagnosing coexistent tuberculosis and circmoma on sections 
which, reviewed in the light of further cxpcncncc, I am now quite satisfied show 
tuberculosis only When the tuberculous changes arc plentiful nnd obvious these 
will serve to warn against a too hasty diagnosis of disorderly epithelial changes 
as cancerous Sometimes however pronounced cpithclnl prolifcntion occurs 
with little or no microscopical evidence of tuberculosis m the same area and an 
erroneous diagnosis of carcinoma may be made even by an experienced pathologist 
In such a case, the absence of genuine cellular anaplasia and of distinct infiltration 
of the surrounding tube wall by the supposed growth should arouse suspicion 
and should lead to careful search of sections from other parts of the tube for 
signs of tuberculosis or of unmistakable carcinoma 

As to (b), namclj the confusion of primary with secondary carcinoma of the 
tube, Orthmann, who was the first to describe tubal carcinoma m 1888, was also 
the first to insist that secondary disease of the lube from primary carcinoma of the 
ovary or uterus is frequent and may easily be mistaken for primary tubal carcinoma 
In cases like the following m which papillary growth is present m both tube and 
ovary, I believe it is often impossible to determine the primary site with certainty 

Case /—Surgically removed Ussuesfroma sienle married woman of 69 years consisted 
of (a) right otary and tube ihe tube normal bul ihc o^ary represented by a smooth 
lobulated mass 6 > 4 x 3 cenlimctrcs partly cystic and partly composed of masses of 
friable white growth (b) fe/t o\ory and lube the outer iwo thirds of ihe tube distended 
(o a diameter of 2 centimetres bv masses ol white papillary growth which also protruded 
through the abdominal ostium and the ovarv 10 x 8 x 6 ccniimcires and like its fellow 
m structure <c) several large fragments offnablc growth which lay free in the abdominal 
cavity Microscopically all of the growths showed similar active adenocarcinoma of 
cystic papillary type (Fig 246) Se«,tions of the broad ligaments ovarian pedicles and 
right tube showed no growth and utenne curettage some weeks later gave simple 
endometrial tissue only It was not possible to decide whether the case was one of bilaictai 
cystadenocaremoma of the ovaries with a metastatic implant m the tube, or of primary 
tubal carcinoma with ovarian metastases 
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Fio 246— Cflie / Papillary adenocarcmoma of either tubal or ovarian origin (x !0S) 

It IS probable that unacogmzed primary growths other than ovanan or utermc 
may also produce confusing secondary disease of the tubes I have seen a pair 
of surgically remosed tubes both of which were escnly thickened and which the 
microscope unexpectedly showed to be diffusely infiltrated by signet ring-ccU 
carcinoma like that of the Krukenberg tumour, suggesting primary gastric 
carcinoma In another case excised tubes diagnosed at operation as bilateral 
pyosalpmx were found to be distended by large masses of solid growth which 
also infiltrated the tube walls and surrounding tissues microscopically this was 
a poorly diffcrcniiatcd spheroidal celled carcinoma with nothing to suggest its 
origin In such a case while a provisional diagnosis of tubal carcinoma may be 
made this diagnosis cannot be held to be certain unless subsequent necropsy 
proves the absence of a primary growth elsewhere Kaufmann saw massive 
distension of both tubes by mucoid carcinoma of gastric origin 

These then arc the reasons for accepting only with reserve the following 
generalizations regarding carcinoma of the Fallopian lube 

INCIDENCE 

(1) Frcqucnc) 

Tubal carcinoma is a rare disease accounting for less than 1 per cent of all 
female g'*nital cancers (MarlzlofT) Orthmann who reported the dis^'asc for the 
first time in 1888 found 84 cases on record m 1906 in 1926 Wcchsicr found 
196 reported cases and bv 1940 MartzIofT found over 360 

(21 Age 

NScchslcrs review of 177 cases of specifi'al age showed the following age 
distribution 
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In the meantime, an open mmd must be preserved on the question as to v\heiher 
tuberculosis of the tube, or other Kinds of salpingitis mav evoke neoplastic 
change in some cases An ansv(.er to this question might v.eU be attamabk by a 
more thorough microscopic study of the tumours and of the other parts of both 
tubes m all c vses of tubal carcinoma Such a study might show that inconspicuous 
tuberculosis or other inflammation is more commonly present than is revealed by 
examination of only a few sections of the growth 


SITUATION AND STRUCTURE 

Wechsler found that of 183 cases, the tumours were right sided m 64, left- 
sided m 62, and bilateral m 57 Later writers also arc agreed that the growths 
are bilateral m about one third of the cases Thev usuallv occupy the outer or 
middle portions of the tube the uterine end of which is often unaffected, so that 
the enlarged organ is pear-shaped with its narrow stalk situated mcdiatlv That 
the outer parts of the tube are most often aficcied accords with the distribution 
of epithelium m the organ the outer parts of which contain abundant folded 
mucosa while the mucosa of the inner third is relatively scanty Many of the 
growths project from the fimbriated opening into the peritoneal cavity as friable 
papillary of cystic grape like masses Not seldom the growth is related to a tubo 
ovarian cyst m which case it is often difficult to distinguish between tumours 
of tubal and ovarian origin 

The microscopic structure 

Most tumours are distinctly papillary and cystic cavities with mtra cystic 
papillary formations may be present as in Case 11 Areas of solid epithelial 
growth may often be seen in parts While parts of the best differentiated tumours 
may show an epithelial pattern closely resembling that of norma! Fallopian 
mucosa the structure is never distinctive enough to permit confident microscopn, 
distinction between tubal and ovarian papillary carcinoma Designation of the 
best differentiated growths as adenomas or papillomas , as suggested by 
Doran by Bland Sutton and by other earlier writers is not justified Pap'llomas ’ 
should not be regarded as distinct from carcinomas but merely as the moit highly 
differentiated, and therefore least malignant, members of thf* entire group 

SPREAD AND METASTASIS 

The tumours soon reach the peritoneal cavity either bv direct extension 
through the abdominal ostium or by invasion through the tube w lU Spread to 
the ovaries or pelvic peritoneum then occurs and widespread trans coebnne 
dissemination often ensues as m Case II Metastatic deposits in the pelvic or 
abdominal lymph glands are commonlv present at operation or necropsy though 
It is likely that as with endometrial carcinoma lymph nodal metastavcs arc 
often absent a^i long as the growths arc confined within the tube itself Unfor- 
tunately this early stage of the disease is seldom seen bv the surgeon who usually 
finds the tumours m an advanced mopemble stage The prognosis in general 
IS therefore bad and permanent cures arc seldom obtained The least unfavourable 
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not uncommon presence of hjdrosalpinx of the opposite tube, also pointed to 
earlitr mflammatory disease , and (c) all four of Wechsler s own cases showed 
evidence of such disease 

While It is true as already noted that an incorrect diagnosis of tubal carcinoma 
has sometimes been made in cases of tuberculous salpingitis the coexistence of 
genuine carcinoma with tuberculosis has been reported by several writers, eg 
by von Franque by Callahan et al (1929) and by myself (Willis 1934) My 
case was as follows 



Cai< ll — llMory — For I year before her death a married woman aged 38 years suffered 
from abdominal enlargement and recurrent ascites which laparotomy showed to be due 
to (uba1 carcinoma with estenst\e pentoncal metaslascs htccropsy showed large cystic 
distension oflhc right tube 1 2 centimetres m diameter lined by masses of ragged papillary 
growth, which projected through the abdominal opening of the tube and also extended 
through Its wall in scsera! places. Widespread deposits of growth and adhesions were 
present in all parts of the peritoneal easily and the spleen and h\cr were directly invaded 
from the deposits on their capsules TTic inguinal ihac lumbar cocliac mediastinal 
and right and left cervical lymph glands contained large deposits of tumour and the 
cistcma chyh and thoracic duet were closely invested but apparently not invaded There 
v»erc no blood borne mctasuscs in the viscera llistoh*gy—\n all situations the tumours 
consisted of cellular adenocarcinoma wnh many mitoses showing papillary structure 
in many placcsCfigs 247and248> Scclionsorthelcssdistcndedpartorthetubetow-ards 
Its uterine end showed m addition to growth areas of typical cascatmg tuberculous tissue 
with many giant cells and Zichl Ncelscn s stain revealed many lubcrck bacilli No 
tuberculous tissue was found m any of the metastatic growths 

Whether the coexistence of tubal carcinoma and tuberculosis js due to the 
former predisposing to the latter or vice versa or is purely fortuitous cannot be 
decided until a statistically significant number of proved cases has accumulated 



CHAPTER 31 


EPITHELUL TUMOURS OF THE UTERUS 

THt MAIN subject of this chapter is utenne carcinoma Some of the localized 
endometr/al and cervical po}}pi arc, no doubt, benign tumours— papiHomas or 
adenomas but it is difficult or impossible to separate these from the diverse 
forms of hvperpUsia to which the uterme epitheUa are liable In a concluding 
section we will consider those rare uterine tumours m which both epithelial and 
non epithelial tissues participate 

SOME GENERAL ASPECTS OF UTERINE CARCINOMA 

By far the best treatise yet written on the pathology of cancer of the uterus 
IS that of Cullen (1900) This excellent work contains detailed histones and 
descriptions of many specimens of carcinomas of all types and hundreds of 
unsurpassed illustrations of their gross and microscopic structure by Max Brodel 
and Hermann Becker Hurdon’s monograph (1942) is a useful outline from the 
clinical standpoint 

Since cen-ical and corporeal carcinoma are aetiologically and structurally 
quite distinct diseases, we will consider them separately But since mortality 
statistics do not separate them, we must first briefly survey the frequency of 
uterine carcinoma in general as disclosed m these statistics and other figures 

(I) Mortalit) rates, and race incidence of utenne cancer 

In all countries with mortabty statistics, carcinoma of the uterus appears as 
one of the three commonest causes of death from cancer m women, the other 
two being in most countries carcinoma of the stomach and carcinoma of the 
breast The mortahty figures collected bv Hoffman (191S) show that during 
the early years of this century, in some countries, eg England and Wales and 
Australia, utenne cancer was the commonest form of fatal malignant disease 
m women , that m most other European countries and in the United States of 
America it was second to carcinoma of the stomach , and that in all countries 
With reliable mortality figures, utenne cancer caused more deaths than mammary 
cancer Thus m England and Wales from 1908 to 1912, carcinoma of the 
uterus accounted for 19 673 out of 99,818 cancer deaths m females, i e 20 per 
cent, as compared with 17 per cent from carcinoma of the breast and 14 per cent 
from carcinoma of the stomach In Switzerland 1901 to 1910, carcinoma of 
the uterus caused 3,299 out of 22,593 female deaths from cancer, i e 15 per cent 
as against 35 per cent from caremoma of the stomach and 10 per cent from 
carcinoma of the breast In the United State', of America, 1908 to 1912 cancer 
of the stomach and liver accounted for 34 per cent, cancers of the genital organs 
for 26 per cent, and cancer of the breast for 16 per cent, of cancer deaths m 
females 

Probably owing mainly to a real increase m the frequency of carcinoma of the 
breast more recent mortnhty figures show reversal of the positions of uterine and 
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growths are those which appear at operation to be confined to the tube or which 
even though they may project at the fimbriated opening are removed intact and 
arc found to have a uniformly high degree of histological diflercntiaiion Bland 
Sutlon described surgical cures m both kinds of case 

Blood borne metastases m the liver lungs or elsewhere are rare 
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because the precise point of origin of some adenocarcinomas of the lower uierme 
segment, whether endometrial or endoccrvical, is uncertain 

Estimates of the relative frequenv.y of (he three types of carcinoma vary 
considerably, but broadly it may be said that cervical carcinoma is three or four 
times as common as endometrial and that cervical epidermoid carcinoma is at 
least ten times as common as cervical adenocarcinoma Cullen s carefully studied 
series of 182 cases of uterine cancer comprised 128 epidermoid carcinomas of 
the cervix, 35 adenocarcinomas of the corpus, and 19 adenocarcinomas of the 
cervix Norris and Vogts senes comprised 346 cervical carcinomas to Ho 
corporeal carcinomas the latter thiL. forming 25 per cent of the total (Novak 
cites Norris and Vogt’s figure incorrectly as 15 per cent, this percentage was 
of all cancers of the female genital tract ) Hurdon s records covered I 340 cases 
of caremoma of the cervix and 269 of the body of the uterus My own histological 
material from consecutive hospital cases covers 174 cases of uterine carcinoma 
(144 surgical and 30 necropsy cases) which comprised 1 1 1 epidermoid carcinomas 
of the cervix 56 endometrial adenocarcinomas, and 7 adenocarcinomas of 
the cervix i e 64 32 and 4 per cent respectively Many of the older estimates 
of the frequency of corpus carcinoma arc much lower tl^a those just cited often 
between 5 and 15 per cent (Lanc-Claypon , Kaufmann , Novak) This difference 
is no doubt largely attributable to the improved diagnosis of corporeal caremoma 
during the last few decades especially os the result of the more regular use of 
diagnostic curettage with microscopical examination but it may also be partly 
due to a real increase in the relative frequency of endometrial carcinoma, related 
to its conjugal and age incidence {see below) 

It IS necessary to mention here the extraordinary statements made by Williams 
in his book on uterine tumours (1901), that of 160 consecutive uterine carcinomas 
only 4 were of the corpus and that most of his cervical carcinomas were of the 
cylinder celled ’ glandular type Such a palpable error on the part of an oft 
quoted authority raises doubts of the dcpendabvhtv of all his statements on 
histological and statistical matters 

The estimated frequency of cervical adenocarcinomas vanes widely ranging 
m diffcrvnt senes from I 6 to 117 per cent of cervical cancers, with an average 
of 5 7 per cent (Norris) 

(4) Uterine carcinoma m animals 

Uterine carcinoma is one of the less frequent forms of malignant disease m 
animals but has been seen m the rabbit, rat, mouse, guinea pig horse ox, dog 
lioness boar gazelle rhinoceros and fawn (Feldman) In all but one ^ 
these species however the uterus is a rare site of caremoma many reported 
senes of carcinomas m animals contain only occasional examples or none at 
all of uterine origin Thus m the collection of 250 consecutive tumours m animals 
made by Rudduck and myself there is not an example of uterine caremoma 
The exceptional species is the rabbit in which endometrul adenocarcinoma is 
the most frequent form of tumour (Poison , Twort Burrows Orr and Poison) 
Many of the growths m other species also are endometrial adenocarcinomas, 
but in a few cases the tumours have been cervical in origin e g squamous celled 
carcinoma m a gazelle (Petit cited by Murray), and papillary adenocarcinoma 
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mammary cancer rs causes of death in England and Wales and in most other 
English speaking communities {see Chapter 43 and comparison tables by Hurdon) 
In England at present, uterine carcinoma causes about 12 per cent, and mammary 
carcinoma about 20 per cent, of the female deaths from cancer 

As to the races with no reliable mortality records there is nevertheless good 
evidence that in these also uterine cancer is one of the commonest forms of 
malignant disease Medical practitioners m China and India find carcinoma 
of the cervix a frequent form of cancer there Of 1,830 cases of carcinoma m 
Hindu women 888 (48 pec cent) were of the genital tract and of 666 cases m 
Moslem women m India, 223 (33 per cent) were genital (Nath and Grewal 1935, 
1937 and 1939) Of 119 deaths from cancer in the Chinese of both sexes in 
Hong Kong from 1895 to 1904, 14 were due to uterine cancer , of 51 cases of 
cancer m Hawaiians 15 were of the uterus and of 1,223 cases of cancer m 
coloured Cubans 347 (28 per cent) were of the female genitalia (Hoffman) The 
uterus IS the commonest site of carcinoma m native women of the East Indies 
(Snijders and Straub Bonne) , thus in 243 cancer necropsies on Malays and 
Chinese m Java and Sumatra, Bonne found 31 cases of uterine carcinoma of 
which 25 were in Malays Cervical cancer is frequent m the Chinese of Hunan 
(Bcrcovitz, 1941), in American negresscs (Cullen Qumland and Cuff) and m 
Nigerian natives (Smith and Elmes) There is good evidence that cancer of the 
uterus IS less frequent m Jews than in non Jews of the same community (Hoffman , 
Sorsby Smith) 

(2) Motlalitj from uterine cancer in relation to age and conjugal state 

We shall see later that carcinoma of the cervix and carcinoma of the corpus 
differ markedly m both their age incidence and their relation to conjugal state 
and parity Here however, something must be said of the age distribution of 
uterine carcinoma as a whole and its relation to conjugal state as disclosed by 
mortality statistics The 76th Annual Report of the Registrar General for 
England and Wales (1915) contained an informative analysis of the deaths from 
uterine cancer for the 3 years 1911 to 1913 scumg out the standardized mortality 
rates for the successive 5 year age periods from 25 onwards for both single and 
mamed or vijdowed women This analysis showed clearly (a) that for both 
the single and married groups the mortality rate rose throughout life until old 
age, when there was a slight falling off m the rate (b) that at all age periods 
the mortality rates for married women decidedly exceeded those for single women 
the differences being much more marked before than after the age of 50 and 
(c) that the standardized rate for all ages over 15 years was 73 per cent greater 
for the married than for the single Further analysis of age distribution and 
relation to conjugal state and panty is best made from accurate clinical records 
and with respect to the three mam types of carcinoma now to be discussed 

(3) The three types of uterine carcinoma and their relative frequency 

Carcinomas of the uterus fall into three groups— (1) epidermoid carcinoma 

of the cervix (2) endometrial adenocaranoma of the corpus and (3) adeno 
carcinoma of the cervix Groups (1) and (2) are quite distinct m ihcir incidence 
structure and behaviour group (3) is less sharplv separable from group (2) 






PG JW-Tv 

tw otigin ■ 
canal oi g> 


0'““'°"" .„csuat.6‘'^'n^r25<» 

I ''.Tan anio'"""' ' /' 

glands ' t ‘ 

' T- r-. 


^oot40 

^ « of a v.oi«3" 

•■'‘' ,.nlnnds-«''“' 




EPIDERMOID CARCINOMA OF THE CERVIX UTERI 


525 


in a rhinoceros (Bctki.) Bullock and Curtis dcstribed squamou celled carcinomas 
of the uterus in rats 


EPIDERMOID CARCINOMA OF THE CERVIX UTERI 
(1) Age incidence 

The age distribution of cervical carcinoma is similar m all European countries 
and in America and the collected results of 7 381 cases (Lane Claypon 1927) 
showed the following approximate percentages in successive 5 >car periods 


Ages 

- Under 30 

30~ 

35- 

40- 

45- 

50- 55- 60- 1 65- 1 

1 Over 70 

Percentages 

1 

- 1 4 

9 

16 

20 

19 

15 9 5 j 2 

1 1 


Thus about two fifths of the cases v^e^c m the fifth decade , and the mean 
age was 46 years The ages recorded m many other individual senes of cases 
(Cullen Pack, and Lc Fevre and m> own) arc m close agreement with this the 
maximal number of cases occurring in the fifth decade and the mean age of 
onset falling between 45 and 50 years— 47 m my own senes This mean age is 
earlier by several >ears than in most other classes of carcinoma namely 
of the breast stomach intestine oesophagus and mouth m all of which the 
mean ages of onset he between 50 and 59 (Greenwood J926) In more than one 
half of the cases cervical caranoma commences in the age period 40-55 It 
shows no relationship to the menopause, the mortality curves rising steadily 
to old age It is rarely seen under the age of 25, but has been recorded m minors ✓ 
(Diddle) It is aho rare after 65 Patients in the younger age groups show 
neither lower operability nor worse prognosis than older patients (Lane Claypon) 
The mean duration of untreated cases is about 21 months (Lane Claypon , 
Greenwood) 


(2) Marital state, pant}, menstrual history 

It has long been recognized that carcinoma of the cervix is less frequent in 
single and nulliparous than in parous women Thus of Cullen s 50 cases with 
the necessary details recorded all were married and only one was childless Of 
7 986 cases collected by Lane Claypon only 170 (2 I per cent) were single Lane 
Claypon and McCullagh found that about 9 per cent of cases of cervical 
carcinoma were nulliparous These figures contrast sharply with those for 
carcinoma of the corpus (see bcIoH) 

While parity thus decidedly predisposes to cervical cancer the number of 
pregnancies appears to be immalcnal Lane Claypon s analvsis showed that 
the incidence of the disease was no greater amongst mothers of many children 
than amongst mothers of few or only one and also that miscarriages did not 
specially predispose to cervical circmomi The previous menstrual histones 
of pitients show no significant dilTcrcnccs from those of non-canLcrous women 
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Occasional eadv specimens of cerviLal carcmomi afford evidence, similar 
to that described for the skm and lip, that the growth has arisen, not from a 
single minute focus but from a considerable field of epithelium (Fig 249) Even 
m already well-established growths, histological evidence that cancerous change 
of the neighbouring epithelium is still in progress may sometimes be seen, as in 
several of Cullen s carefully studied cases e g that depicted m his Fig 42 Clear 
mitances of cervical carcinoma of muUicentnc origin have not so fir been 
described There is need of further careful studies of the mode of origin of early 
carcinomas m this region by sernl sections and reconstructions 



Fio 251 —Great cellular and nuclear pleomorphism m epidermoid carcinoma of the cervix 

(V 80) 

(4) Structure 

As in other sites epidermoid carcinoma of the cervix may appear as a pro 
jecting papillary growth, or as an infiltration of the underlying tissues with early 
surface ulceration, or as a combination of these two Brode Fs and Becker’s 
drawings in Cullen s book fully illustrate the various gross and microscopic 
appearances of the tumours 

Microscopic structure 

Although distinct epidermoid diffctentiaiion of some degree is to be tound 
in most of the growths they present a wide range of histological appearanc^ 
The degree of keratimzation, the size and shape of the cell clumps, and the 
characters of the cells and their nuclei, all vary greatly Comification in the form 
of well defined cell nests is less frequent than m oral and epidermal caranomis, 
but patchy irregular keratin formation is frequent The cell clumps are often 
large and of triangular kntiform or irregular outlines in section , fine tcndnl like 
growih of the epithelium is rare The structural peculiarities of the individual 
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be considered These include hyperplastic and metaplastic changes accompanying 
cervicitis erosions, polypi and leucoplatoa The earlier literature and views on 
this subject were well outlined in 1916 by Stone who gave examples of the various 
‘ pre cancerous ” lesions and who concluded that foreachtypeoffully developed 
carcinoma there is a corresponding type of benign and intermediary change 
Schiller (1928) also depicted many examples of suspicious cervical lesions discovered 
by routine examination of excised uten, and he concluded that these were indeed 
early carcinomas comparable with Bowen s disease of the sVm Smith and 
Pemberton described 16 early cervical carcinomas 

However the pre cancerous potentialities of histologically suspicious changes 
have certainly been exaggerated Squamous metaplasia of the endocervical 
epithelium and encroachments of the metapiastic epithelium into the cervical 
glands producing appearances resembling early carcinomatous invasion arc 
common and are innocuous m the great majorit> of cases Carmichael and 
JeafTreson found such changes in 40 per cent of adult cervices attributed 
them to both hormonal and local factors, and rejected the view that they arc 
pre cancerous Close familiarity with the histological variations possible in 
normal and damaged cervices at all ages is necessary before attempting to assess 
the significance of suspicious epithelial changes m this region Undoubtedly 
many of the supposedly ‘ pre cancerous lesions of the cervical epitbelia are 
harmless and the distinctive characters of the truly pre cancerous stales have 
>et to be defined 

The infrequency of epidermoid carcinoma of the cervix m nullipara strongly 
suggests as Cullen said * that the injuries incidental to labour have a potent 
mlluence on the development of this variety of cancer ’ Very plausibly then 
tears erosions and cervicitis have been postulated as the exciting or predisposing 
factors However, this proposition also is far from established The acknowledged 
rarity of carcinoma of the cervix of the prolapsed uterus shows that simple 
mechanical irritation and persistent mild mflammation are m themselves not 
important factors in the causation of cervical carcinoma Nor is there any 
evidence that venereal infections predispose to this disease It seems likely then 
that the parous uterus is prone to the development of cervical carcinoma for 
some more specific reason than the mere presence of the effects of trauma or 
chronic inflammation The factors concerned arc still obscure but that hormonal 
as well as local factors may be concerned is stronglj suggested b> the experimental 
production of cancer of the cenix in mice by prolonged oestrogen administration 
(w Chapter 4 Section V) The suggestion that coitus maj pla> a direct part 
lacks evidential support as does also the view that contraceptive practices may 
be partly responsible Thai the development of carcinoma of the cervix is not 
dependent on the presence of the body of the uterus is shown by the frequency 
of this di case m the residual cervix after subtotal hysterectomy for myomas 
and other diseases Bwhnc) cites figures from various writers showing that 

slump carcinoma develops in between 0 1 and 6 per cent of cases of subtotal 
hysterectomy figures which show no char cvidcntc of cither increased or 
diminished hability of the residual ccnix to cancer Simultaneous sepante 
carcinomas of the cervix and corpus arc occasionally seen I have examined two 
specimens showing this coexistence 
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Occasionally, however, diffuse spmdle celled caremoma may simulate sarcomatous 
appearances There js no doubt that many cases of supposed “ sarcoma ” and 
* endothelioma” of the cervix, such as those depicted m Cullen’s Figs 102 to 
104 and 178 and 179, have been instances of diffusely cellular or otherwise atypical 
carcinoma Cullen himself, indeed, with scientific frankness, reported a case 
of squamous celled carcinoma of the cervix microscopically resembling sarcoma 
m places of which he said, ‘ were it not for sections from other portions of the 
growth m which the squamous-cell origin is clear, one would be justified in making 
a diagnosis of sarcoma ’ 

Some cervical carcinomas of rapid growth and poor keratinization show 
well defined rounded intra epithelial spaces, formed partly by fluid accumulation 
and partly by degenerated cells (Fig 253) Cursory microscopical examination 
of such a tumour may easily lead to an erroneous diagnosis of ‘ adenocarcinoma’ , 
but closer inspection will show that the epithelial masses are of epidermoid type 
and that there is no true glandular orientation of the cells around the spaces 

The great cytological diversity exhibited by cervical carcinomas renders 
attempts at precise grading” even more arbitrary and futile here than m other 
situations OViIIis, 1931) While carcinoma cells may sometimes be identified m 
vaginal smears (Gates and Warren), I feci very dubious of the diagnostic 
reliability of this test in most cases 

Eosinophil leucocytes sometimes collect m great numbers m and around 
epidermoid carcinoma of the cervix (references, Willis, 1934) , and occasionally 
pronounced eosmophiha of the blood also develops (Sala and Stem) Metaplastic 
ossification of the stroma of the growth, as m Reich’s third case, is rare 


(S) Local spread 

Following infiltration of the cervix itself, extension of the growths may take 
place m any direction Extension downwards into the vagina] walls JS frequent 
and necessitates removal of a liberal vaginal cuff m performing hysterectom) 
Cranial extension into the body of the uterus sometimes effects almost complete 
replacement of the organ Of great practical importance is the occasional growth 
which ascends far into the corpus without producing conspicuous changes m the 
portio vaginalis The pelvic peritoneum may be reached by cranial extension 
and transcoelomic metasUses may ansc m this way Lateral extension into the 
parametrial tissues is of great importance, since on its extent operability and 
prognosis largely depend In advanced cases the growth reaches the walls of 
the pelvis and produces fixitv of the viscera Obstruction of the ureters is common 
and death is often due to ascending renal infection Anterior and posterior spread 
involves the bladder and rectum, and fistulae of these are distressingly common 
in late stages of the disease The invasion of pelvic veins by growth is sometimes 
demonstrable (Reich) Of occasional results of the direct spread of cervical 
cancer may be mentioned pyometra, sometimes perforating and causing periton 
Ills , direct spread from the parametrium to the tube or ovary, sometimes with 
invasion of ovarian cysts , contact invasion of adherent coils of intestine some- 
times causing intestinal obstruction (Willis, 1931) , and invasion of uterine 
myomas (e g Cullen s Figs 72 and 74) 
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epidermoid carcinoma of the cervix uteri 

cells are legion and often \erv diverse m one tumour , multmucleated cells and 
giant nuclei of bizarre shapes are common (Fig 251) Many tumours contain 



Ho 252—Undifr«rrentiJtc<3 spindIc-ccHed clumps in a cervical epidermoid carcinoma (x 96) 



Tia 253 —Rounded spacn m a \cr> cellular npidl> growing epidermoid carcinoma of the 
cen IS these had led to an incorrect hntological diagnosis of ** adenocarcinoma ( y 200 ) 

pl>cogcn rich elenr cells a good description of which is that of Babes and . 
Lizarescu Pantzu Some tumours show a prominent spindlc-ccIIcd struc 
tore the spmdic cells usual1> forming well-defined epithelial clumps (Ftg 352) 

It 
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thoracic and cervical glands Estimates of the frequency of lymph nodal metas 
tases vary widely In necropsy senes they he usually betvveen 50 and 70 per cent , 
in surgical senes between 25 and 45 per cent Thus Williams found Ivmph glands 
affected m 56 of 78 necropsy cases of uterine cancer (nearly all cervical) i e 72 per 
cent Of my 23 necropsy cases, 12 (52 per cent) showed discrete deposits in glands 
Bonney found glands affected m 42 per cent of operation cases From 
deposits in the upper lumbar lymph glands the thoracic duct may be invaded 
and, next to gastric carcinoma, utenne {mainly cervical) carcinoma is the most 
frequent invader of the duct, accounting for about one quarter of the cases (Willis, 
1934) Mam veins may be invaded from contiguous cancerous lymph glands, 
e g the inferior vena cava in one of my cases (1931, Case VII) 


{b) Metastases by the blood stream 

These are found in about one quarter of fatal cases, most commonly m the 
liver or lungs Metastasis to the hver probably occurs usually by the portal 
vein, following invasion of veins m the wall of the rectum or neighbouring pento 
neum , the lungs are reached by way of the systemic veins or the thoracic duct 
Blood borne metastases m other parts arc rare , but bones occasionally contain 
metastases, which may even mimic primary tumours (Williams , Kaufmann , 
Joll , Reich and other references by Willis, 1934) 

(c) Metastases m o^arles, tubes and \agma 

On rare occasions, apparently discrete secondary growths have been seen in 
the ovanes or tubes, e g by Bonmann, Cullen (Figs 78 and 84) Taussig Bell 
and Datnow, and Reich The route of origin of these deposits is uncertain 
and indeed it is usually difficult to be sure that they are indeed separate from the 
mam tumour and not merely outcrops from inconspicuously infiltrated tissues 
When genuinely separate, they may have arisen either from venous or lymphatic 
emboli carried by aberrant routes because of obstruction of mam vessels in the 
parametnal tissues, or from particles of tumour carried retrogradely within 
the lumen of the Fallopian tube, or by transcoelomic metastasis on the ovarian 
or tubal surfaces follow mg extension of the primary growth to the serous surface 
of the uterus or to the pouch of Douglas Seemingly discrete nodules of growth, 
sontetimcs seen in the walls of the vagina arc often not true metastases but 
merely outcrops from inconspicuous infiltration of the underlying tissue^ When 
rcallv discrete they must be attributed to downward carnage of tumour emboli 
in veins or lymphatics following blockage of these vessels higher up , it is extremely 
improbable that implantation of tumour cells on the vaginal surface occurs 


ENDOMETRIAL ADENOCARCINOMA OF THE CORPUS 
(1) Age incidence 

All statistics agree that corporeal carcinoma occurs decidedly later m life 
than cervical on an average about 8 years later (Cullen , Norris and Vogt , 
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epidermoid carcinoma of the cervix uteri 

The following remarkable case exemplificj* slow extensive superficial spread 
of a cervical carcinoma m the endometrium, tubes and ovaries 

Case I {^fr R Fov^lers case)-~Hutory'~ln 1934 at age of 48 patient had uterine 
haemorrhages was curetted and found to have squamous-ctll carcinoma of the cervical 
canal the growth consisting of thick layers of poorly comifying stratified epithelium 
spreading over available surfaces but also invading subjacent tissues Radium was 
introduced with good local effect Patii.n( then remained well until September 1944 
when a lower abdominal mass was noticed the cervix appeared normal Laparotomy 
disclosed large right ovarian cysts and smaller left ovarian cyst adherent to 
tubes uterus appeared normal the tubes and cysts were removed Naked-eye 
exanunahon — Right sided cysts 2 in number were 10 and 4 centimetres m diameter 
respectively joined by a waist of indurated tissue I centimetre thick and 3 centimetres 



Fig 254 —Case I The even la>cr of non-comifymg epidermoid carcinoma lining the right 
Fallopian tube (>i 120) 

wide cysts were thin walled had smooth fibrous outer coals and were lined by a thin 
layer of irregularly comigaicd papilhiy growth right tube was irregularly thickened 
m Its outer half and adherent to smaller cyst wall LcR sided cyst was 3 centimetres in 
diameter and generally similar to those on right side except that it showed som- papillary 
projections from its outer surface attached tube was indurated but not enlarged 
Mtcro-examlnation unexpectedly revealed that the whole of both Fallopian tubes the 
larger right sided cyst and the left sided cyst were all lined by a layer of non<omifying 
stratified epithelium resembling that of the cervical growth examined 10 years earlier 
(Fig 254) Oi-anan tissue was present on one side of each of the cysts which appeared 
to be lubo ovanan cysts develop^ asa result of the growth spreading out of the abdominal 
ostia of the tubes The smaller nghi sided cyst was lined by cubical epithelial cells and 
was probably a simple parovarian cyst (Xo/e— The surgeon decided not to remove 
the uicnis but to apply radialional treatment ) 

(6) MciavtavN 

(a) L\mph nodal metastascs 

In paramctnal invasion both direct spread and embolic mctastavis to l>mph 
glands share Later the disease spreads lo the lumbar ingumal and even the 
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(2) Marital state, parit>, menstrual history 

Unlike carcinoma of the cervix, corpus cancer often occurs in the single and 
nulhparous Thus of 19 of Cullen’s cases with the data recorded although 17 
were married, 10 had never been pregnant , in Norris and Vogt s series 26 per 
cent were spinsters , Lane Claypon and McCullagh found not less than one third 
of all cases to be sterile for one reason or another , and in Miller’s series, of 
183 cases, 177 of whom were married, 48 (le 27 per cent) had never conceived 
Thus, while childbearing predisposes to carcinoma of the cervix, sterility or some 
factor related to it predisposes to endometrial carcinoma The menstrual histones 
of subjects of this disease show no significant abnormalities 

(3) Inherited predisposition to corpus carcinoma 

While the family histones of most cases of uterine carcinoma do not suggest 
any inherited tendency to the disease, some striking exceptions are recorded 
The most remarkable of these is the ‘ Family G ” first described by Warthm 
(1925), and later by Hauser and Weller (1936) In this family, m the course of 
three generations, 41 persons out of 174 aged 25 or more produced 43 carcinomas 
All of the 20 cancers m males were gastro intestinal , while the 23 cancers m 
females included 6 gastro intestinal and 15 endometrial, no case of cervical 
carcinoma occurring 

(4) Pre>cancerous conditions in the endometrium 

Lesions which have been held to predispose to endometrial carcinoma include 
endometritis, hyperplasias polypi and myoma Let us consider each of these 

(a) Endometritis 

The suggestion of early writers that endometritis predisposed to cancer of 
the uterus was largely due to a misconception of what constituted endometritis 
With increasing recognition of the distinction between true infective endometritis 
and non inflammatory endometrial hyperplasias well outlined by Kaufmann, 
attention has shifted from the former to the latter as possible pre cancerous states 
There is no evidence that post abortal puerperal or venereal infections predispose 
to endometrial cancer , and the occasional coexistence of cancer and tuberculosis 
m the uterus (von Franqu6 , Gais) is probably merely coincidental 

(b) Endometrial hyperplasias 

These form a large and diverse group doubtless related m most cases to 
hormonal disturbances, though the exact nature of these is often obscure There 
are good grounds for believing with Novak (1941) and others that m some cases 
initially simple hyperplasia passes into carcinoma This applies particularly to 
post menopausal hyperplasias The grounds for this belief are as follow (i) 
As Kaufmann Stone Welsh Novak and others have pointed out there is 
no sharp histological borderline between hyperplasia and carcinoma While it 
' is fortunately true that in the great majority of cases the microscopical diagnosis 
of one or the other can be made confidently, there occur cases in which the most 
experienced are unable to distinguish between extravagant atypical hyperplasia 
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Lane Claypon , Pack and Le Fevrc) Tlius, Norns and Vogt's senes of 115 cases 
With a mean age of 53 showed the foUowmg age distribution 


Number of cases- 


no li%~~Ca%«U Soltd carcinomaious dumps of an adtnocaremoma occupying snul! veins 

in ihc royometnum ( x 60 ) 

Carcinoma of the corpus is rarely seen under the age of 30 the youngest of 
Norns and Vogt s senes was 29 and the three youngest m my senes were 2S 33 
and 41 The disease has appeared houcser, even m childhood and adolescence 
(GillKTl , Diddle) Unlike cervical caranoma that of the corpus often appears 
after the age of 65 this applrd to 9 of my 31 eases Th- youngest paiicm m 
mj senes presented some other unusual features justifying a brrf summary 

Casf //—A smgte woman aged 25 who had had no menstrual abnomuIiDcs and 
who was otherwise m good health complained of lower abdominal discomfort of 
3 months duranon Or«taiKm showed imiluple uiennc myomas the lareesi the sire 

of 1 tennis bail subtotal hystcrectomv wsis performed Cummajjon of ihe specimen 
unctpcctcdly reswJcd m addumti lo ihe myomas a bulky endometrial growth 
muroscopically an active adenocamnofna with areas of solid anaplastic growth wh^h 
csl-ndcJ into ihe muvie and invaded snutf blood \<$s-f$ tfig 253 y Jo n/t<- of tb v 
features the patient remained well and with no vgnv of recurrence 3 years ttier 
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carcinoma are found together at an early ag»., certainly support this idea Careful 
statistical study of the frequenc> of the coexistence of myoma and can-moma is 
needed before deciding whether this is wholly fortuitous or not 


(5) The mode of origin of endometrial carcinomas 

There is good evidence that, as in many other cpithelia, so m the endometrium, 
carcinoma often arise:, from a more or less extensive field of tissue sometimes 


perhaps the entire endometnum (a) As already noted above, clear histologica! 



Fio 256— From a bulky endometrial carcinoma, showing the complex tubular pattern 
frequently seen m these growths { x 20 ) 


carcinoma is sometimes to be seen (Novak) (b) Specimens are not unusual m 
which much or the whole of the endometrium is replaced by a superficial layer of 
carcinoma with little penetration into the muscle, and it seems much more 
likely that these ha\e arisen by an extensive cancenzation of the endometnum 
m SUM than by spread from a single small focus (Welsh) (c) Multiple foci 
of carcinoma are sometimes seen , these have been attributed to regional 
metastases in the endometnum (Kaufmann) but they more probably denote 
multifocal origin Careful study of the endometnum and of early carcinomas 
in predisposed families, such as the “ Family G ’ , of Warthm would probably 
afford particularly clear evidence of the mode ol origin of these tumours 


(6) Structure 

Again Cullen s work provides an admirable atlas of the gross and minute 
anatomy of the disease Manv of the tumours are well differentiated columnar- 
celled adenocarcinomas often with comoluted tubular or papillary patterns 
(Fig 256) Areas of solid epithelial masses are also common, and these or still 
more anaplastic diffusely cellular growth may form most of the tumour However 
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and commencme carcinoma (n) Hyperplasia and carcinoma may coexist xvith 
apparent transitions from one to the other Novak depicted examples and stated 
that he had observed the coexistence m nearly one quarter of his cases of adeno- 
caremoma Early adenocarcinoma has been observed arising in an extensively 
hyperplastic endometrium (Fiuhmann and Stephenson) Kaufmann referred to 
cases of intramural adenocarcinoma arising from the cpithelmni of adeno 
myoma i e that type of endometrial h>pcrplasia now called endometriosis 
mterna Old/ieJd and Stewart also descried an example of carcinomitous 
endometriosis interna, and I have seen a closely similar specimen (lu) In rare 
cases cited by Fiuhmann and Stephenson repeated curettmgs have shown at 
first only hyperplasia but later carcinoma (tv) By analogy with other organs 
und'*r endocTJTsc control such as the breast pio tate and ductless glands 
themselves it would be surpnsing if atypical hyperplasias of the endometrium 
did not at limes become neoplastic While much experimental investigation of 
the endometrial overgrowths produced by excessive oesirogcns has been earned 
out we still await elucidation of all the hormonal and local factors responsible 
for human cndometnal hyperplasias and for determining the transition to neo* 
plasia m some cases The predisposition of single and childless women to endo- 
metrial carcinoma as compared with cervical carcinoma is no doubt related m 
some way to the unph>siolo£:ical life of the unproductive uterus 

(c) Eiuhmetnal pohpi 

Polypi are an occasional source of carcinomas (Iseki, cited by Novnk) Malig 
nant change in a previous!) benign pol)pus must be distinguished from carcinoma 
beginning as a localized pol>pO!d growth When cases of this kind and polypi 
of doubtful mahgnanc) are excluded very few examples ofearemoma commencing 
in pol>pi will remain If we look upon polypi as benign tumours — adenomas or 
papillomas of the cndomeirium—then malignant change m them parallels that 
seen m polyposis of the stomach or intestine If wc look upon polypi as localized 
h>pcrplasias then supervening carcinoma wilt appear as a special instance of 
the sequence discussed m the previous paragraph 


(if) Myomas 

The coexistence of utenne m>oma and carcinoma has frequently been noted 
(man) examples bv Cullen) and when the carcinoma has occupied the 
endometrium immediatcl) ov<rl)mg a projccimg submucous mjoma the tempta 
tion has been strong to suppose that the latter has induced the former But in 
view of the great frequenej of uterine myomas (perhaps m about 20 per cent of 
vvom-n over 30) we must strongly suspect their coexistence with carcinoma to 
be onl) coincidental in most cases However an mdircci rchtionship between 
the genesis of m)oma and of cndomctrnl carcinoma is quite possible It is not 
\inltkcl) that utenne mjomas arc related to hormonal disturbances in which 
oestrogens pb) a part and wc have just noted the prc-canccrous potcnualiitcs 
of some cndometrnl hvperplasias many of which also arc ccrtwnly the result 
of hormonal disturbances Perhaps then m some cases of coexisting m>oma 
and carcinoma both tumours ma> owe their genesis to a common hormonal factor 
Cases like No 11 above in which multiple large m>omas and endometrial 
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of such areas only It is significant that no cases of pure epidermoid carcinoma 
of the endometrium have been recorded of recent years Kaufmann has given 
a valuable outline of squamous metaplasia m uterine carcinomas, and of the 
possible relationships of carcinomas to previous squamous metaplastic changes 
m the uterus In my opinion squamous metaplasia m the endometrium should 
always be regarded as carcinomatous 

Some endometrial carcinomas are: so anaplastic that little or no trace of 
glandular differentiation is to be found Descriptively we must call these “ carcin* 
oma simplex though of course it is not implied that they arc essentially any 
different save m degree of anaplasia, from the adenocarcinomas Usually such 
growths consist of polyhedral cells arranged in recognizably epithelial clumps, 
but sometimes they become quite diffuse m structure Elsewhere (1931 and 1932) 

I have given instances of the way m which anaplastic areas of uterine adeno 
carcinomas may become diffusely cellular, simulating sarcoma microscopically 
The same topic is discussed and well illustrated m a valuable paper by Tudhope 
and Chisholm who emphasize the wide range of structure possible in anaplastic 
endometrial carcinomas and who rightly doubt tne gcnumcncjs of many supposed 
instances of sarcoma and carcino sarcoma ” of the uterine cavity In his 
Fig 78, Nicholson (1924) depicted cartflagmous metaplasia in the stromz of an 
endometrial carcinoma 

(7) Growth and local spread of endometrial carcinoma 

In their early stages many carcinomas are quite superficial and largely confined 
to the endometrium itself over a small or large area As Novak pointed out, 
and as I myself have repeatedly confirmed, it is not unusual for diagnostic 
curettage to lead to a microscopic diagnosis of undoubted carcinoma hysterectomy 
to be performed soon afterwards, and for careful examination of the uterus to 
fail to discover any residual growth Of course it must not be concluded from such 
cases that curettage alone has indeed eradicated the growth , undiscovered 
residues may be present m parts not examined, for serial microscopic examination 
of an entire uterus is impracticable In other cases, when curettage has been less 
complete minute residues of tumour, still, however, confined to the endometnum 
may be found m the excised uterus In one such specimen, m which no residual 
tumour could be found m the uterine cavity, I discovered a small cancerous focus 
m the myometrium close to the entry of a Fallopian tube 

In more advanced stages the tumour may spread over much or the whole 
of the endometrial surfaces, distend the cavity, penetrate to a variable depth 
into the muscle, and produce enlargement of the uterus Direct extension into 
one or both Fallopian tubes may take place The tumours may also spread^ 
downwards in the cervical canal and may protrude into the vagina Uterine 
myomas may be invaded (see Cullen s Fig 433) 

Deep invasion of the muscle and extension to the peritoneal surfaces and 
to the parametria are late usually irremediable, stages of the disease often 
accompanied by great enlargement of the uterus, spread to neighbouring organs 
and metastases m lymph glands or pentonea! cavity Rectal and vesical fistulae 
are much less frequent than with cervical carcinoma 
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no distinction m nomenclature between the \arianls is called for the> are all 
endometrial carcinomas with varying degrees of differentiation In particular 
as Kaufmann rightl> insisted the old self-contradictory name “ adenoma malig- 
num ” still retained by some writers for the best differentiated members of the 
group (as by Ewing) should be discarded 

One variety of structure seldom mentioned shows areas of clear celL and 
closely resembles clear-celled papillary adenocarcinoma of the kidne) The nature 
of the change in the cytoplasm which produces this appearance is uncertain , 
it IS not due to the presence of mucus and selective stains for glycogen or fatty 
substances have been inapplicable to the few paraffin-embedded specimens which 
I have examined 



Fio 257 — Tsbnds of squamous cpjthefium in the glandular spaces of an endometrial adeno- 
carcinoma from a woman of 63 <x60) 

Epidermoid metaplasia is a frequent change m parts of the tumours (Fig 257) 
It was observed in 9 of m> 50 cases a proportion closely similar to Miller s figure 
of 15 per cent Nicholson (1923) found squamous epithelium m 14 of 36 endo- 
metrial carcinomas Such tumours have often been called adeno acanthomas * 
or adeno cancroids In behaviour and prognosis the> differ little if at all 
from other endometrial carcinomas Some earlier writers on uterine carcinoma 
described examples of what lhc> believed to be pure squamous celled carcinomas 
of the corpus eg Gebhard (1892) Flaischlcn (1895) and Emanucl(l895) While 
It IS not impossible that predominant!) or even exclusively epidermoid carcinoma 
of the endometnum ma> occur this diagnosis can of course be sustained oily 
after thorough microscopic stud) of all parts of the tumour and after exclusion 
ol the possibility that a cervical carcinoma has extended up into the corpus as 
Emanutl admitted mi) have happened m his case These, earlv workers were not 
aw irt of the frequent occurrence of areas of squamous metaplasia m advno 
carcinomas of the uterus and the) mav have b en misled b> microscopic study 
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(c) Transperitoneal metastasis 

Once the tumour has reached the peritoneal surface at any point either of 
the uterus itself or by the transtubal route, metastasis to other parts of the pen 
toneum readily takes place Discrete peritoneal metastases are present m about 
one half of fatal cases 

{d) Metastasis by the blood stream 

With rare exceptions, blood borne metastases appear only late in the course 
of the disease they are present in only about one quarter of fatal cases The 
organs most often affected are the lungs, hver and bones The metastases are 
rarely of any clinical importance but occasionat(> those m bones create diagnostic 
difficulties Thus K^ufmann mentioned a case with widespread metastases m 
which the only sjmptoms had been pains due to spinal deposits 

(e) Metastases in the \agma and vuha 

These have been described by manj writers, eg Cullen (Fig*! 218-9) 
Sirachan and Spencer, and have often b«n attributed to surface implantation 
I also have seen apparently discrete vaginal nodules which could plausibly have 
been supposed to have arisen m this way It is, however, very doubtful whether 
such grafting of tumour particles on the vaginal surface ever occurs As Kaufmann, 
Milner, Sampson Leitch and others have insisted for cervical cancer, lymphatic 
extensions of the growth into the vaginal walls are frequent, and this applies also 
to advanced corporeal growths Outcrops from these extensions or from cmboliw 
tumour particles arrested in lymphatics or small veins in the subepitheiial tissues 
are undoubtedly the <;ource of most or a!! of the supposed vaginal implants from 
uterinv cancers, endometrial and cervical alike Spencer described two remarkable 
cases of endometrial carcinoma with metastases in the vagina and vulva, treated 
by operation and radiation, and free of recurrence after 10 and 13 years respectively 

ADENOCARCINOMA Of THE CERVIX 

Since the exact site of origin of growths within the cervical canal or isthmus 
IS seldom known, and since adenocarcinomas are seldom of such distmciive 
histological structure that the specific nature of their parent glandular tissue is 
clear, the scope of the name adenocarcinoma of the cervix is uncertain Strictly 
it should refer onl> to tumours arising from the cervical glandular epithelium 
proper, but there is little doubt that there have often beep, included m this 
class endometri il adenocarcinomas of the isthmus or low'er part of the body 
which have spread downwards into the cervix The onI> tumours the genuine 
cervical origin of which is sure are (a) those m which the endometrium 
of the isthmus is demonstrably unmvoUed and (b) those the microscopic structure 
of which clearly resembles cervical rather than endometrial glandular tissue, 
especially mucus secreting growths It is also possible that some adeno papillary 
growths of the cervix may arise not from the cervical glands proper, but from 
the neighbouring remains of Gartner’s duct (see a report by Wolfe and further 
discussion in the next chapter) These uncertainties as to precise origin must be 
borne m mind when reading accounts of cervical adenocarcinomas”, the best 
of which are those of Cullen and Noms 
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(8) Metastasis 

In general endometrial carunoma metastasizes relatively late Metastasis m 
the five following ways must be considered (a) by lymphatics (b) by the 
Fallopian tubes, (c) by the peritoneal cavity, (d) by the blood stream, (e) by 
surface implantation m the vagina 

(fl) Metastasis by lymphatics 

Deposits m lymph glands are usually absent as long as the tumour remains 
confined to the uterine cavity or extends only superficially into the muscle, but 
they are often present when the muscle is deeply invaded, or the tumour has 
reached the parametrium or peritoneum The glands first affected are those 
of the hypogastric ihac and lower lumbar groups Extension to more cranial 
groups may follow but in general this is less pronounced than with cervical 
carcinoma and involvement of the cisterna chyli and thoracic duct is rare Many 
authorities eg No\ak, have believed lymphatics to be the principal route of 
metastasis to the tubes and ovaries but while this may be admitted for some 
cases my own findings satisfy me of the greater importance of the tubal route, 
now to be described 

(b) Metastasis by the Fallopian tubes 

Kundrat Werner, Sampson Oflfutt and others have advanced clear evidence 
that detached fragments of carcinoma of the fundus of the uterus may pass into 
the lurruna of the tubes to be implanted there or on the ovaries or pelvic peritoneum 
I have seen several specimens which convince me that this is a frequent mode of 
metastasis of fundal carcinoma Thus m one case a surgically excised uterus 
contained a large adenocarcinoma which involved the cornua and uterine ends 
of both tubes the surfaces of both ovaries presented many raised nodules up 
to 3 millimetres m diameter, histological study of which showed them to be 
adenocaremomatous implants mounted on the surface of the ovaries the substance 
of which was clear of growth In another surgical specimen the fundus was 
distended by a large adenocarcinoma which invaded the muscle but nowhere 
reached the peritoneum and which involved the medial ends of both tubes The 
remainder of the tubes and the broad ligaments and mesovaria were clear of growth 
and this was confirmed microscopically Each ovary was replaced by a single 
thin walled serous cyst, and on the surface of the cystic right ovary just below 
the fimbriated end of the tube there was a single pedunculated nodule of adeno 
carcinoma 4 millimetres m diameter In yet another case the fundus contained 
a friable adenocarcinoma which extended only slightly into the muscle the 
lumen of the middle part of the right Fallopian tube was occupied by a discrete 
nodule of growth 8 millimetres in diameter and the right ovary and adjacent 
omentum contained large multiple masses of secondary growth In my opinion 
so real is the risk of transtubal metastasis from fundal carcinoma that the surgeon 
performing hysterectomy for this disease should (a) make a special search for 
early metastatic nodules seeded on the ovaries fimbriae or neighbouring pen 
toncum discovery of which will decidedly affect prognosis and (b) exercise all 
possible care during the operation to avoid undue pressure on the uterus and 
tubes so minimizing the risk of expressing fragments of growth from the tubes 
into the peritoneal cavity 
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(c) Transperitoneat meiastasts 

Once the tumour has reached the peritoneal surf ice at any point, either of 
the uterus itself or by the transtubal route, metastasis to other parts of the pen 
toneum readily takes place Discrete peritoneal metastases are present m about 
one half of fatal cases 

(d) Metastasis by the blood stream 

With rare exceptions, blood-borne metastasei» appear only late m the course 
of the disease , they are present in only about one quarter of fatal cases The 
organs most often affected are the lungs, liver and bones The metastases are 
rarely of any cUmcal importance, but occasionally those in bones create diagnostic 
difficulties Thus Kaufmann mentioned a case with widespread metastases m 
which the only symptoms had been pains due to spinal deposits 

(e) Metastases ui the \agina and \uha 

These ha\e been described by many writers, e g Cullen (Fig'. 218-9) 
Strachan and Spencer, and have often been attributed to surface implantation 
I also have seen apparently discrete vaginal nodules which could plausibly have 
been supposed to have arisen m this way It is, however, very doubtful whether 
such grafting of tumour particles on the vaginal surface ever occurs As Kaufmann 
Milner Sampson Leitch and others have insisted for cervical cancer, lymphatic 
extensions of the growth into the vaginal walls are frequent and this applies also 
to advanced corporeal growths Outcrops from these extensions or from embolic 
tumour particles arrested in lymphatics or small veins in the subepithelial tissues 
are undoubtedly the source of most or all of the supposed vaginal implants from 
uterine cancers endometrial and cervical alike Spencer described two remarkable 
cases of endometrial carcinoma with metastases m the vagina and vulva treated 
by operation and radiation, and free of recurrence after 10 and 13 years respectively 

ADENOCARCINOMA OF THE CERVIX 

Since the exact sue of origin of growths within the cervical canal or isthmus 
IS seldom known and since adenocarcinomas are seldom of such distinctive 
histological structure that the specific nature of their parent glandular tissue is 
clear the scope of the name adenocarcinoma of the cervix ’ is uncertain Strictly 
It should refer only to tumours arising from the cervical glandular epithelium 
proper, but there is little doubt that there have often been, included in this 
class endometrial adenocarcinomas of the isthmus or lower part of the body 
which have spread downwards into the cervix The onlv tumours the genuine 
cervical origin of which is sure are (a) those m which the endometrium 
of the isthmus is demonstrably unmvolved and (b) those the microscopic structure 
of which clearly resembles cervical rather than endometrial glandular tissue 
espccialW mucus secreting growths It is also possible that some adeno papillary 
growths of the cervix may arise not from the cervical glands proper, but from 
the neighbounng remains of Gartner s duct {see a report by Wolfe and further 
discussion m the next chapter) These uncertainties as to precise origin must be 
borne in mind when reading accounts of cervical ad'^ncearctnomas the best 
of which are those of Cullen and Noms 
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(1) Frcquencj 

Noms s paper tabulates many reported senes of cases of cervical carcinoma, 
totalling 9 509 cases of which 542 (i e 5 7 per cent) were adenocarcinomas The 
percentage in different senes however differed greatly, from I 6 to 117, owing 
no doubt to the uncertain limits of the group Griffin found 94 of 749 
cervical carcinomas (12 6 per cent) to be of glandular type 

(2) Age 

The average age of Noms s 43 cases was 47 two thirds of them were m the 
fifth and sixth decades and the youngest was 28 Cullen also found the disease 
to occur most often between the ages of 45 and 50 years 

(3) Marital state 

Of 13 of Cullen s cases 12 were married and had borne children Of Norris s 
43 patients 38 were mamed or widowed and 80 per cent had been pregnant or 
had had operations on the cervix Unlike endometrial adenocarcinoma, there 
IS no evidence that sterility predisposes to cervical ad'*nocarcmoma 

(4) Macroscopic appearance 

This vanes widely the tumours may be ulcerated papillary nodular or 
diffusely infiltrating and they may arise m the vaginal part of the cervix, within 
the cervical canal or mtramurally 

(5) hticroscopic structure 

Norris s many excellent figures sufficiently show the wide range of structure 
and the unpossibility of making any useful sub-division of the group Tumours 
of mingled epidermoid and glandular structure, adeno acanthomas are rare 
Mucus secretion by the tumour cells also appears to be infrequent but when 
It IS present it affords the most substantial evidence of the genuinely cervical 
ongin of the tumour Elsewhere (1931) I have recorded an example of well 
differentiated mucoid adenocarcinoma of the cervix and Griffin described two 
cases of this kind Cuilcn described an unusual case of mucoid adenocarcinoma 
widely involving both cervix and corpus with great enlargement of the uterus 

(6) Growth and metastasis 

In behaviour and prognosis the tumours more closely resemble cervical 
epidermoid carcinoma than endometrial adenocarcinoma In many cases there 
IS early infiltration of the cervix spread to the parametria and metastasis to 
regional lymph glands However again the uncertain limits of the group make 
It futile to attempt to generalize about its behaviour or to calculate the frequency 
of metastasis In the only case of undoubted cervical adenocaremoma on which 
1 performed necropsy referred to above the large grovvih had directly invaded 
the appendix and ileum there were metastascs m the lumbar and mescnicnc 
lymph glands the right iliac vcm was invaded by growth and blood borne 
metastascs were present m the lungs 
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UTERINE TUMOURS CONTAINING BOTH EPITHELIAL AND 
NON EPITHELIAL TISSUES 

The lesion formerly spoken of as * adeno myoma ’ is no longer regarded as 
a neoplasm but as a hvperplastic extension of the endometrium into the myo 
metrium accompanied by hypertrophy or hyperplasia of the muscle— adenomyosis 
or endometriosis interna However, true tumours containing both epithelial 
and muscular neoplastic tissues do occasionally occur, for both components 
may reappear m metastases Thus Hart reported the case of a woman aged 72 
who had had a large uterine tumour removed 22 years previously, and who was 
found at necropsy to have multiple small well defined tumours in the lungs , 
careful search failed to discover any other primary growth, and microscopically 



Fio 258 — Case III Pulmonary metastasis with structure of adeno myoma (x 120) 


the pulmonary nodules presented the typical structure of fully differentiated 
“ adeno myoma ” with glandular acmi and small cysts embedded in smooth 
muscular tissue The following personally studied case was similar to Hart's, 
except that the primary growth in the uterus had become sarcomatous 

Case III — History — A woman a^ed 58 underwent subtotal hysterectomy for fibroids 
the tumours were not examined microscopically The patient returned to hospital 
3 months later with a large recurrent tumour m the pelvis and died 2 months after this 
Necropsy — A large necrotic growth filled the pelvis and there were scattered metastasw 
in the peritoneum and in the ibac lymph glands from which the tumour had mvadeu 
the inferior vena cava The lungs contained a few small firm white well defined sphencai 
nodules Histology — Many parts of the pelvic growth and its jieritoneal metastases 

were examined and all showed anaplastic spindle celled sarcoma devoid of epitheliaJ 
elements The lung nodules (Fig 258) showed well differentiated epithelial acini fined by 
cubical or low columnar cells set ui abundant smooth muscular and fibrous tissue 
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(1) Frequenc) 

Noms s paper tabulates many reported senes of cases of cervical carcinoma 
toJaJJing 9 cases of which 542 e 5 7 per cent) were adenocarcinomas The 
percentage m different senes however differed greatly from 1 6 to 117 owing 
no doubt to the -uncertam limits of the group Griffin found 94 of 749 
cervical carcinomas (12 6 per cent) to be of glandular type 

(2) Age 

The average age of Norns s 43 cases was 4? two thirds of them were m the 
fifth and sixth decades and the youngest was 28 Cullen also found the disease 
to occur most often between the ages of 45 and 50 years 

(3) Marital state 

Of 13 of Cullen s cases 12 were married and had borne children Of Norris s 
43 patients 38 were married or widowed and 80 per cent had been pregnant or 
had had operations on the cervix Unlike endometrial adenocarcinoma there 
is no evidence that sterility predisposes to cervical adenocarcinoma 

(4) Macroscopic appearance 

This vanes widely the tumours may be ulcerated papillary nodular or 
diffusely infiltrating and they may arise m the vaginal part of the cervix within 
the cervical canal or mtramurally 

(5) Microscopic sfruefiirc 

Norris s many excellent figures sufficiently show the wide range of structure 
and the impossibility of making any useful sub division of the group Tumours 
of mingled epidermoid and glandular slnidure adeno acanthomas arc rare 
Mucus secretion by the tumour cells also appears to be infrequent but when 
It is present it affords the most substantial evidence of the germmely cervical 
ongm of the tumour Elsewhere (1931) I have recorded an example of well 
diffetcnuatcd mucoid adenocarcinoma of the cervix and Gnffm desenbed two 
eases of this kind Cullen described an unusual case of mucoid adenocarcmom'i 
Widely involving both cervix and corpus with great enlargement of the uterus 

(6) Growth and metastasis 

In behaviour and prognosis the tumours more closely resemble cervical 
epidermoid carcinoma than endomctnal adenocarcinoma In many cases there 
IS early infiltration of the cervix spread to the parametria and metastasis to 
regional lymph glands However again the uncertam limits of the group make 
il futile to attempt to generalize about its behaviour or to calculate the frequency 
of metastasis In the only case of undoubted cervical adenocarcinoma on which 
I performed necropsy referred to above the large growth had directly invaded 
the appendix and ikunu there were metastascs in the lumbar and mesenteric 
hmph glands the right iliac tern was invaded by growth and blood borne 
metastascs were present in the lungs 
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examination — The uterine cavity was distended by a mass of firm papillary and finely 
cystic growth 5 centimetres m mam diameter which sprang by a broad base from 
the fundus replacing almost the whole of the endometnum of the upper tt\o thirds 
of the organ The growth was well demarcated from the uterine muscle which though 
thicker than normal was unalTcctcd JJutohgy (Fig 259) — ^Thc growth had a coarsely 
papillary structure the papillae being clothed by endometrial epithelium and containing 
many multiplying glandular acini and cysts The stromal tissue was everywhere abundant 
and cellular consisting partly of undifltrcnliatcd compact spindle-celled growth partly 
of less compact stellate celled grovrth like mucoid embryonic tissue and partly of 
differentiating bundles of smooth muscle fibres with all transitions between them mitoses 
were fairly numerous areas of mature fibrous and myomatous tissue also were present 

In this case the bulky tumour clearly had n purely endometrial origin The 
epithelial aunt and cysts were endometrial, and the mtervenmg undifTerentiatcd 
and smooth muscular tissue occupied the place of a greatly overgrown endometrial 
stroma and had no demonstrahk connexion with ihc myometrium The neo 
plastic muscle was developing by mctaplastic transformation of the undiffer 
entiated stroma Such a transformation loses something of us novelty when we 
come to study the purely mesenchymal mixed tumours of the uterus, which also 
arise m the endometrium, and m which as \vc shall sec later, striated muscle, 
cartilage bone, adipose and mucoid connective tissue all appear 

It IS possible then that the tumour of Case IV affords a connecting link between 
the true adeno myomas and the non epithelial mixed tumours of the uterus It 
may be that an adeno myoma— or its malignant counterpart— js of purely endo 
metrial origin and is that particular variety of mixed tumour which is composed 
of neoplastic endometrial epithelium and neoplastic smooth muscular tissue, 
the differentiation of the latter from the plastic stroma perhaps being determined 
by the very presence of the former Nicholson (1918) described a remarkable 
specimen of multiple mixed tumours of the endometrium m which the non 
epithelial components comprised mucoid tissue, cartilage adipose tissue and 
muscle and the epithelial component was cancerous and appeared along with 
the non epithelial tissues in mclastases Those endometrial mixed tumours which 
contain no neoplastic epithelium but arc composed of a variety of mesenchymal 
derivatives arc described further in Chapter 48 
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Its first digital removal, but did not recur after its second removal by superficial 
curetting Secondary growths in the vaginal walls, especially from primary 
carcinomas of the uterus or of the kidney (q v ), must not be mistaken for primary 
adenocarcinomas of the vagina Primary melanomas of the vagina are described 
in Chapter 58 

(7) Metastases 

From carcinoma of the vaginal outlet these appear first in the inguinal lymph 
glands but more cramally situated growths metastasize mainly to the pelvic and 
lower lumbar glands 

(8) Vaginal carcinoma in animals 

This disease is not uncommon m horses and cattle, and is seen occasiomlly 
in dogs (Feldman) 


CARCINOMA OF THE VULVA 

In their structure and behaviour, the epithelial tumours of the vulva resemble 
those of the skm in general, but with certain special features By far the com 
monest form of growth is invasive squamous cell carcinoma , much less frequent 
are basal cell growths, Bowen’s disease, and tumours of sweat or apocrine glands 
and of Bartholin’s glands, which we will consider separately 

(1) Frequency 

Carcinoma of the vulva is commoner than carcinoma of the vagina, but is 
yet a relatively rare disease Graves and Mezer saw only 66 cases while 
they saw 1 ,668 cases of carcinoma of the cervix and 475 of the body of the uterus 
Rentschler estimated the disease to occur once to every 25 cases of cervical 
carcinoma 

(2) Age 

About half of the patients arc over 60 and about one third of them are m 
the seventh decade The mean age in Taussig s senes was 58 and m Graves 
and Mezer s 60 years Patients under 35 years of age are rare 

(3) Marital state and parity 

Of 154 of Taussig s patients, 101 had borne children 42 were nulliparous and 

11 were virgin Of Rentschler s 71 cases, 11 were nulliparous 

(4) Site 

The epidermis is more frequently the site of growth than the vestibular mucous 
membrane In Taussig s series 104 tumours were epidermal 11 vestibular, 

12 pen urethral, and2from the glansofthe clitoris, while 12 arose in Bartholin s 
glands Graves and Mezer classified the primary sites m their cases as labial 
in 39, pen urethral in 9, m the region of the clitoris in 10, perineal m 2, and m 



CHAPTER 32 


EPITHELUL TUMOURS OF THE VAGINA AND VULVA 
CARCINOMA OF THE VAGINA 

(1) Frequency 

Carcinoma of the \agma is a rare disease comprising only about 1 per cent 
of carcinomas of the female genital tract In Moench s senes its frequency 
relative to carcinoma of the cervix was 1 to 43 

(2) Age 

The mean age of Moench s 59 cases was 49 years and of Emmen s 37 cases 
53 years and their youngest patients were 28 and 26 years respectively Hoge 
and Benn reported a vaginal tumour in an infant of 5 months fatal at the age of 
3 , but their microphotograph does not support their diagnosis of ‘ adenocarem 
oma and the nature of the tumour remains uncertain 

(3) Marital state and parity 

The number of proved recorded cases is too small to permit correlation of the 
frequency of the disease with the reproductive history Moench s senes included 
36 marned and 5 single women 7 of Emmert s 37 patients were nulliparous 

(4) Site 

More than one half of the recorded tumours have arisen on the posterior 
vaginal wall Emmert stated that in 13 of his 37 cases the growths were multiple 
but he gave no details 

(5) Pnscanccrous lesions 

No definite predisposing lesions have been recognized 

(6) Structure 

With rare exceptions the tumours arc squamous cell carcinomas of varying 
degrees of anaplasia Of Moench -s 37 microscopically examined tumours 35 
were squamous celled and 2 were adenocaremomatous , and the corresponding 
figures m Emmert s scries were 29 and 1 Remains of Gartner s duct and 
endometriosis of the recto vaginal septum have both been suggested as possible 
origins of 'idcnocarcinomas Mc>cr (1907) was the first to describe a papillary 
carcinoma of Gartner s duct in the vault of the vagina and Nicholson depicted 
a similar growih Strachan recorded 2 cases of adenocarcinoma of papillarj 
t>pc and referred to other reported instances Spencer reported a remark 
able large friable adeno papillaiy growih attached to the vaginal fomix by a 
narrow pedicle this was removed digitally and had not recurred 2J years later 
I have studied a very similar friable pedunculated growth superficially attached 
to the upper posterior vaginal wall m a spinster of 68 years this recurred after 
547 
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EPITHELIAL TUMOURS OF THE VAGINA AND VULVA 


(a) Epidermoid carcinoma, of the usual invasive type, and usually cornifying, 
IS by far the commonest 

(b) Intra epidermal carcinoma or Bonen ’s disease, non invasive for long 
periods, is sometimes seen (Knight , Jelfcoate et al) Occasionally, as 
in the case depicted in Figs 262 and 263, examination of the vulval 
tissue removed for leucoplakia shows also the changes of Bowen’s disease 
Two of Knight’s 6 patients with Bowen’s disease had leucoplakic changes 
as well 

(c) Basal cell carcinoma is rare (Wilson) 



Fig 265 — ^Hydradenoma of vulva from a woman of 32 years (X 60 ) 


(8) Metastasis 

The inguinal lymph glands may be involved early, and are estimated by Taussig 
to become affected during the course of the disease in about two thirds of the 
cases Inflammatory swelling of the glands may, however, be mistaken for 
metastases, and microscopical examination of all excised glands is important 
for prognosis Remote metastases have rarely been reported 


(9) Vulval carcinoma m animals 

This occurs in horses, cattle and dogs Rudduck and I studied a squamous cell 
carci)mma of the perineum m a 5 year old cow and a recurrent multiple squamous 
cell ci^cinoma of the labium of a 14 year old white mare 

\ TUMOURS OF THE VULVAL GLANDS 

(1) Tumou\ of Bartholin s glands 

These cf^prise well-circumscribed benign adenomas, usually cystic and 
mucus secreti^ invasive carcinomas, usually glandular but sometimes 
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Bartholin s gland m one case Carcinoma supervening on leucoplakia often 
appears at multiple sites {see below) 

(5) Pre-cancerous lesions 

Pre cancerous lesions are present in a hi^ proportion of cases The commonest 
of these is the chronic form of vulval dermatitis variously designated ‘ leuco 
plakia ’ , “ leucoplakic vulvitis , kraurosis * and scleroderma circumscripta ’ 



Ro 260— Early superficial carcinoma from near clitoris m a woman aged 65 Arrows show 
the btmts of the cancerous area as revealed microsvopically ( >: 2} ) 

(Taussig > Adair and Davis , Ketron and ElUs) I agree with these writers that 
these names do not refer to distinct diseases but merely to different appearances 
or stages of one disease and that this is a dangerous pre cancerous condition 
Microscopic evidence of it was pre>cnt m the majoritj of specimens of vulval 
carcinoma which I have examined Of Taussig s 107 microscopically verified 



Fio 261 — Extensive sufcrficial labial carcinoma from a woman ageU 60 consisting mainly of 
short downgroAihs from the still intact epidermis At X there is a more deeply penetrating 
mass of growth 1^8) 

cases of epidermoid caicmoma IcucopUkn was present in 74 i e 69 per cent 
in Graves and Mezer s senes the percentage vt-is 55 Taussig estimated that 
one third of patients with leucoplakia will develop carcinoma while Adair and 
Davis considered that more than one half of them will do so In leucoplakic 
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(a) Epidermoid carcinoma, of the usual invasive type, and usually cornifymg, 
IS by far the commonest 
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in the case depicted in Figs 262 and 263, examination of the vulval 
tissue removed for Icucoplakia shows also the changes of Bowen’s disease 
Two of Knight s 6 patients with Bowen s disease had leucoplakic changes 
as well 

(c) Basal cell carcinoma is rare (Wilson) 



Fig 265 —Hydradenoma of vulva from a woman of 32 years (x 60) 


(8) Metastasis 

The inguinal lymph glands may be involved early, and are estimated byTaussig 
to become affected during the course of the disease m about two thirds of the 
cases Inflammatory swelling of the glands may, however be mistaken for 
metastases, and microscopical examination of all excised glands is important 
for prognosis Remote metastases have rarely been reported 

(9) Vulval carcinoma m animals 

This occurs m horses cattle and dogs Rudduck and I studied a squamous cell 
carcinoma of the perineum in a 5*year old cow and a recurrent multiple squamous 
cell carcinoma of the labium of a 14 year old white mare 

\ TUMOURS OF THE VULVAL GLANDS 

(1) TumoufC of Bartholin s glands 

These cWpnse well circumscribed benign adenomas, usually cystic and 
mucus secret!^ mvasive carcinomas usually glandular but sometimes 
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squamous celled in structure The following case affords an example of the 
former 


Case J —History— A woman of 60 had had a Q'St of the vulva for many years 
This occupied the position of Banholm s stand and when enucleated it proved to be a 
well defin^ growth 4 centimetres in diameter composed of some solid tissue and multiple 
small cysts containing mucus Histology (Fig 264>— The cysts were lined by cubical 
or columnar epithelium partly mucus secreting and in places muUila)ered and papillary 
Other parts showed cribnform structure closely resembling that seen in mammary 
and salivary tumours or more disorderly adenocarcinoma like structure The stroma and 
capsule were densely fibrous and partly hyaline 
Stmendinger tabulated 38 recorded cases of carcinoma of Bartholin s glands 
Most of these were adenocarcinomas, but others including Simcndmger’s case 
were epidermoid carcinomas Probably no sharp separation should be made 
between the two types of growth, nor between these and benign tumours of some- 
what atypical structure like that just desenbed Simendmger s review afforded 
no conclusive evidence that infection of Bartholin s glands predisposed them to 
tumour formation 


(2) Tumours of sweat and apocrine glands 

These do not differ from those of other parts of the skin {see Chapter 14) 
The vulva is one of the commonest sues of benign hydr'idenoma (sei» Danforth , 
Gardner and Fig 265) and locally malignant growths of the same kind also 
occasionally occur here (McDonald) 
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CHAPTER 33 


EPITHELrAL AND RELATED TUMOURS OF THE TESTIS AND 
EPIDIDYMIS 

INTRODUCTION 

It would be of httle «se to recount the confused views which were held of 
the nature of testicular tumours during the later part of last century when 
sarcomas and endotheliomas *’ abounded and when many teratomas were 
called chondromas ” chondro carcinomas ’ , ‘ rhabdo myomas , “ myo 
chondromas etc , according to the tissues which had been detected m them 
Amongst the first to clarify the confusion were Chevassu (1906) and Nicholson 
(1907) Chevassu s admirable monograph clearly described and distinguished 
the two common forms of testicular growth, teratoma and seminoma, mamtaining 
that the latter was carcinoma of the seminal epithelium (“ epithelioma seminal ’ ), 
and described also interstitial cell tumour and testicular adenoma Nicholson 
independently showed that testicular sarcomas were relatively rare and seminal 
carcinomas common and that teratomas formed a single group of variable 
structure 

In 1911, Ewing finding seminoma or semmoma-hke tissue in some teratomas, 
advanced the view that seminomas, or as he called them, ‘ embryonal carcinomas 
did not arise from the seminal epithelium but from teratomatous precursors , 
they were he said, one-sided developments of teratoma ” Ewmg s view, 
mamtamed up to the last edition of his book m 1940 and still widely accepted, 
has caused great confusion m the classification and analysis of the properties of 
testicular tumours Embryonal carcinoma ’ became, for many writers, a 
dumping ground for all cellular malignant growths, seminomas and teratomas 
alike 

Because malignant teratomas and seminomas do not differ greatly m their 
prognosis and treatment, clinicians found little disadvantage in this confusion 
of the two groups But pathologists interested m the fundamental problems of 
histogenesis, found themselves m a dilemma On the one hand, from the work 
of Chevassu, Nicholson, Dew, Bell, Deitermann and others it seemed clear that 
the origin of seminomas was from the spermatic epithelium On the other hand the 
undoubted coexistence of seminoma with teratoma m some cases and studies 
of the hormonal results of the various testicular tumours, lent plausibility to 
Ewing’s View and ^ve it wide popularity Some writers eg Cairns, Innes, 
Harvey and Dawson attempted to reconcile the two conflicting views by assuming 
that primitive totipotent germinal cells in tive seminal epithelium arc the soun;e 
of both seminomas and teratomas This assumption is not very satisfying 
Some years ago, hoping to settle this difficulty to my own satisfaction I began 
to collect testicular tumours and study them as fully as the available material 
permitted This material, on which the conclusions reached in this chapter arc 
largely based, w'as the following 


554 



Ttrv^OU^ THE \I. GLANDS 


ci The- foCo’wn:^ cis; arx e-x^e— .? ij" ie?e 

Csr / — \ »rcsr: c* fO taJ h*l a “* "" cf vNt; cc csrej xnrSs 

TL3Ccs=e3siteepc5:D3ac‘E--tbe^s^-:>i,s3i«bsxe=xirL.*~di Trrvri e b: i 
*eir-«<^frgd gnrra c^erreergs q gasxar cccyose-.j c scc»s.C\itss35Se!ic=i:^ 
srs^ crsa cer^T-rg trass. Ej’ (F^ Tbe o-ss »«e Lrei bx csbcL 
c- gghr-mr eerhaher, c^aaa-^c gttn z. asi ta pis'es cr«.e!ii''er“i aevi pij2.jrT 

Oss- p u ts sbe»e3 ssaPare cSj^N trss:e’*jes th- s 

gadcl-xarv tsrC’crs.crrao’adacnigN adiTccitgaCTpi Ctt S2*jc~ar«. Tbs sssa sni 
Cipsajs »s:e (SstssS £V«s ar<J partN tvata* 

Sseerifinjcr' tabulated 3S reco-ded cases of carcinoma of Bartholin s slands- 
Most of these were adenocarcinomas but othe*-s mcludin^ Simend^ajer s c-^e 
ep drmo d caranomas. ProbabU no sharp separation should be made 
bctwcea the t^oXvpss of growth, nor between these and benign tumours ot «omt“ 
what atvp cal structure liLc that just dcscnbed. Simendinger s rcMCW afford'd 
no coaclusuc e%idence that mfection of Bartholin s glands predbpO'Cd them to 
tumour formation 

(2) Tumoms of sweat and apocrine glands 

These do not differ from those of other parts of the skm (sec Chapter 14) 
The vulva is one of the commonest sites of benign hjdndenoma ijee Danfotih 
Gardner and Fig. 265) and locallv malignant grownhs of the same kind also 
occasionaUs occur here (McDonald) 
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TUMOURS OF TCSnS AND EPIDIDVMIS 


and my oun series respectively The disease is rare before (hc-age of 30 and 
almost unknown under 20 years Bell (1938) his recorded the development of 
seminoma m a boy of 16 years with bilateral incomplete descent of the testes 
The findings in my youngest patient arc worthy of special note 

Case /— married man aged 27 years, father of 3 children had both testei 
m the inguinal position the right testis hy m the inguinaJ canal and could not be drawn 
into the scrotum the left icstis which felt abnormally firm and nodular lay at ihe tvtemal 
ring and was accompanied by an easily reducible inguinal hernia Left orchidectomy 





Fia 266— Case f Large lymphoid folliciv in stroma of seminoma (y 60) 

and repair of the hernia were pcrfomicd Examiaaiim of the testis showed it to measure 
4 5 >' 3 X 3 ccnlimcircs and s-nal thm slices showed it to contain at least 6 separate 
areas of white growth separated by tcsiicubr tissue this was verified in micro-sections 
of the entire organ ///jtofocj— Typical vemmoma with unusually abundant lymphoid 
tissue in many places buKicr than the semmomatous tissue and forming many large 
follicles with germinal centres (Fig 266) No teratomatous elements were found in any 
of the growths Intervening testicular tissue showed cxircrnc tubular atrophy and fibrosis 
and many large groups of mtcrstitnl cells 


(b) The duration of ftmtowr^ 

This IS very variable In some ctscs they grow and disseminate quickly m 
others enlargement of the tCbtis has been noticed for 5 or 10 years or longer pnor 
to removal (references by Gordon Taylor and Till) Removal of some of 
these slowly growing tumours of long duration has been followed by permanent 
recovery , but the prognosis is bad in eases in which a previously slow growth 
has shown more rapid recent enlargement 

(c) Incomplete descent of the fesits 

This has long been recognized as predisposing to the development of tumours 
both seminomas and teratomas (Rea Gordon Taylor, Gilbert and Hamilton 
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From man 

Tumours showing seminoma only - - - - 21 cases 

Teratomas of the testis - - - - - -15, 

Teratoma of the epididymis only - - - - 1 „ 

Combined seminoma and teratoma - - - 5 , 

‘ Chorion epithelioma ----- 4 , 

Probable rete carcinomas ----- 2 , 

Multiple tubular adenomas of testis - - - I , 

Interstitial cell tumour ------ 1 

Total - - - 50 cases 

From animals 

Interstitial cell tumours in dogs - - - - 16 cases 

Seminomas in dogs ------ 7 , 

Sertoli cel! or rete tumours m dogs - - - 4 „ 

Teratomas of the testis m horses - - - - 5 , 

Total - - - 32 cases 


All of the human specimens all of the equine teratomas, and most of the other 
ammal specimens were very fully studied microscopically usually bv many blocks 
from thin serial slabs of the tumours with the deliberate intention of discovering 
all available evidence regarding histogenesis and especially regarding the possible 
relationships of seminoma and teratoma In many of the human specimens 
including all 5 of combined seminoma and teratoma complete topographical 
reconstruction of the growths was attempted m the manner indicated m my paper 
on teratomas m 1935 

It may be as well to state at once my mam conclusions namely (a) that 
seminoma undoubtedly arises from the seminiferous epithelium and not from 
teratomatous elements (b) that cellular undifferentiated teratomatous epithelium 
has often been mis identified as seminoma or embryonil carcinoma (c) that 
the occasional combination of true seminoma with teratoma results from coex 
istcnce of the two types of growth a coexistence which though not due to histo 
genetic relationship is not wholly fortuitous and (d) that chorion epithelioma ' 
IS not a distinctive type of growth and is not chononic but is only a form assumed 
by haemorrhagic necrotic cellular tumours of other kinds usually teratomas 

SEMINOMA SEMINAL CARCINOMA OR SPERMATOCYTOMA 

(1) Incidence and causation 
(o) /fgc incidence 

All adequate scries from Chevassu s onwards show that true seminomas appear 
on an a\cragc more than a decade later than teratomas The mean age of patients 
at the time of operation is early m the fifth decade e g 43 45 40 40 and 43 
jears in Nicholson s Bell s Dcitcrmann s Gordon Taylor and Till s 
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TUMOURS OF TESTIS AND EPIDIDYMIS 


doctor On palpation doctor thought Acre be a small nodular area m testis and 
because of this and patient s anxie^ he performed orchideclomv Incision of tesm 
verified presence of a small v-ell defined rounded slightly lobulated white tumour in upper 
pole ffisrc»/og>— Serial sections of the tumour showed it to be 9 millimetres in mam 
diameter and to consist throughout of typical seminoma with no sign of teratomatouj 
elements 

(g) Trauma 

Injury has often been blamed as a cause of semtnomas and other testicular 
growths but from critical study of cases in which this is supposed to have 
happened it is clear that m most instances the trauma did no more than attract 
attention to a testis already diseased, possibly aggravating it m some 



Tig 267 — Typical appearances of seminoma as seen m formalin fixed paraffin embedded 
tissue A With abundant B with scanty lymphoid stroma (x 120) 


(ft) Infection 

Infections of the testis also are of very doubtful causative significance Tuber 
culous epididymo-orchitis has occasionally been reported as acconipan>jng 
testicular tumours (eg m3 of Rea s cases), and of course a history of previous 
mumps IS given by a proportion of the patients 

(2) Structure 

(o) TIIr characteristic structure 

MosV seminomas are closely similar to one another in structure and are easy 
to rccogmzc at a glance and each tumour usually shows remarkable structura 
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and see also Bell s case and my Case I above) According to Gilbert and Hamilton 
ectopia js present m 11 per cent of cases of testicular tumour, a proportion 
48 times greater than can be accounted for by chance if a tumour develops in a 
patient with unilateral ectopia, it is m the ectopic organ in almost all cases , and 
in men with bilateral ectopia if one testis becomes cancerous, then the other testis 
will also become cancerous m 25 per cent of cases, a risk 32 times greater than 
obtains in patients w ith scrotal testes Ectopia is not necessarily the direct cause of 
tumour formation it is more probable that it is only one expression of gonadal 
or more general endocrine anomaly predisposing to tumour formation in the 
gonadal tissues 

(d) Bilateral seminomas 

Bilateral growths are seen occasionally (Pcirson Hamilton and Gilbert) 
The two testes may suffer nearly simultaneously as m Pcirson s case or a period 
of many months or years may intervene between the appearance of the two 
tumours Hamilton and Gilbert from a review of the literature, concluded that 
m a man with testicular cancer the likelihood of cancer arising in the second 
testis IS hundreds of times greater than the chance expectation and that the risk 
IS greatest m patients with imperfect descent Teratomas as well as seminomas 
may be bilateral 


(e) Multiple seminomas m one testis 

Multiple growths m one testis as m my Case I arc seldom demonstrable m 
human specimens, but are frequently seen m dogs {see beloi\) 

if) Familial incidence 

Testicular tumours including seminomas have occasionally been seen m 
two oi more close relatives Champlin described the occurrence of testicular 
tumours m identical twins one died at 24 years of age of a testicular sarcoma 
With intracranial metastases and at the age of 31 years the other developed a 
seminoma which was removed and had not recurred 3 years later Raven 
reported a seminoma m a man of 38, whose brother had had an inoperable 
testicular tumour (not examined microscopically) at the age of 18 Lowncs and 
Lebcrman described two brothers one of whom had a spermatocytoma removed 
at the dge of 32 years but died later from pulmonary metastases and the other 
had a testicular teratoma removed at the age of S3 years the photographs 
arc poor and the nature of the second tumour is uncertain The following case 
was remarkable not only for the family hisiorv of tCiticular disease but also for 
the small size of the tumour 

Ca^e II (Dr G C Bursions case) — Fomih Airfoo — PatemaJ grandfather died at the 
age of 30 >ears from bilateral ulcerated cancer of the testev father was killed in an 
accident and had no known disease of the testes elder brother at age of 31 developed 
tumour of testis diagnosed by a pathologist as teratoma metastases m retroperitoneal 
Ivmph glands and liver were seen at laparotomy and he died later Patieni j history — 
VVhen ag<»d 15 he was operated on for undescended right testis this was successfully 
placed in scrotum but remained only about half normal size At age of 38 he developed 
aching pain m groin became apprehensive because of family history and consulted his 
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m the tubules (Fig 268) This relationship has been interpreted by E\ving and 
others as due merely to tumour invasion of, and extension within, the tubules 
The appearances seen, however, cannot be explained in this way, but point clearly 
to progressive neoplastic change m the seminal epithelium The seminomas of 
dogs (see he/on) often show transitions from normal to neoplastic tissue in the 
yj spermatic tubules, and afford particularly conclusive evidence of the true origin 
of these tumours 



'':a' 



Fio 268 — Intra tubular growth around ihe margins of a large seminoma (X 80 ) 

(3) Are teratomatous tissues found m seminomas 
' Keeping for separate consideration those tumours m which the coexistence 
ofi^eminoma and teratoma is plain to the naked eye or on cursory microscopical 
study, we are left with those common seminomas m which on gross examination 
the Pjmour tissue appears of more or less uniform structure throughout and 
preliTOnary representative micro sections show seminoma only If Ewing s view 
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uniformity m all parts, save where this is altered by degenerative changes 
The characteristic appearances are depicted in Fi^ 267 273 278 and 280 The 
tumours consist of well or ill defined clumps of large rounded polyhedral cells 
of average diameter about 15 or 20/t but sometimes even 30ij. or more, with 
distinct cell boundaries each with a sm^e large spherical nucleus and a rim of 
pale poorly staining cytoplasm devoid of any distinctive structures The close 
similarity of the cells to spermatocytes in many tumours noted particularly by 
Bell IS sometimes very striUng and m itself points strongly to the spermatic origin 
of the growths Mitotic figures vary greatly in number, according to the rate of 
growth of the tumours in rapidly growing tumours they are often very plentiful 
and conspicuous 

In a personal communication Dr Leila Hawksley has drawn my attention 
to the great differences m appearance of the cells of seminomas according to the 
fixative used The plump spherical shape of the cells is much better preserved ^ 
by Bourn s Orth s or Zenker s fluid than by plain formalin or formalin salt 
solutions in which shrinkage and distortion often take place Dr Hawksley 
also informs me that alcohol fixed seminoma cells show a high glycogen content 

The stroma consists of strands of connective tissue and blood vessels 
characteristically accompanied by a variable number of lymphocytes These 
may be scanty and found in only parts of the tumour, or they may be very 
numerous forming broad lymphoid areas alternating with masses of tumour cells 
Rarely this lymphoid tissue is as abundant as the tumour parenchyma and forms 
plentiful large follicles as well as diffuse areas as m Case I The relative propor- 
tions of tumour parenchyma and lymphoid stroma though varying greatly from 
tumour to tumour are usually fairly constant throughout each tumour Oedema ^ 
of the stroma is sometimes prominent 

(6) Less usual structural \aria/tts 

These are of three mam kinds (0 Parts of the tumours sometimes show 
compact masses of large irregularly polygonal or elongated cells with denser 
cytoplasm giving more distinctly epithelial appearances Growths in which 
tins type of structure is prominent have often been designated carcinomas as 
distinct from seminomas but more complete study will show that the 
distinction is not valid for one tumour may contain areas of both structural 
types with transitions between them (ii) Diffuse anaplastic seminomas are 
occasionally difficult to recognize histologically and may be mistaken for sarcomas 
(ill) Near areas of necrosis or haemorrhage seminoma cells may become atypical 
showing enlargement and fusion Rarely multinucleated masses resembling the 
s>ncytium of the so called chorion epitheliomas may be produced m this way 

(c) Relationships to the seminal tubules 

In specimens m which residual testicular tissue is still present the relationship 
of the growth to this is often of great interest I can abundantly confirm the 
findings of Hartmann et al Bell and others that individual seminal tubules 
occupied by tumour arc often to be found marginal to the mam growths and that 
all transitions can be traced between normal spermatic tissue and tumour tissue 
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(4) Extension and metastasis of seminomas 
(,fl) Extra testicular extension 

Direct spread to the epididvmis and cord is frequent Discrete nodules of 
grov*th may appear along the cord above the main growth, presumably by local 
embolic spread m veins or lymphatics Extension to the skin, ulceration and 
fungation are of course seldom seen nowadays 




Fig 269 — Intra tubular multifocal semmoira in a fox terrier aged 14 years (x 40 ) 


(6) Metastasis to lymph glands 

This IS the major risk The first glands to be affected are those of the upper 
lumbar groups, about the level of origin of the spermatic arteries In a high 
proportion of l^atal cases tumour deposits arc present here , and m deciding on 
operabihtv of a testicular tumour, and m the follow up of patients already operated 
on, careful palpation for possible retroperitoneal metastascs is the most important 
part of the chmcal examination Other lymph glands become involved secondarily to 
the disease in the lumbar group or following extension of inoperable growths 
to surrounding tissues 

(c)\detastasis by the bhod stream 

■vHaemic dissemination occurs later and less frequently from seminoma than 
from malignant teratoma The prognosis of seminoma is correspondingly better 
than f hat of teratoma , and as Gordon-'Tavlor and Till have rightly insisted, far 
too pel simistic an outlook has prevailed regarding testicular neoplasms Since 
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were correct, wc should certainly expect that thorough serial study of these 
tumours especially small ones would often reveal residues of the teratomas 
from which they are supposed to have But such residues are not found 

in the ordinary semmomas Bell Deilennaiin and innes et al all failed to 
discover any signs of heterotopic tissues m ihcir seminomas In my own senes 
of 21 seminomas I deliberately searched, for such tissues with special thorough 
ness usually in many sections from thm serial slabs of the entire tumours but 
found no sign of teratomatous elements 

Ewmg admitted that teratomatous elements could not be found m most 
seminomas but supposed this to be due to complete suppression of slowly 
growing and scanty structures in the original focus Vet grossly obvious speci 
mens of combined seminoma and teratoma are not unusual (see behn') and 
if these are taken to support Ewing s hypothesis we should surely discover even 
more frequent microscopic examples of the combmauon This however is not 
the case , and this very discrepancy argues strongly agamst the hypothesis 

Again Ewmg s assertion that scanty teratomatous elements are soon over 
grown and destroyed by the rapidly advancing carcinoma is very dubious 
On the contrary study of malignant teratomas shows plainly that islands of 
cartilage squamous epithelial cysts and other well diAfercnti-ucd structures are 
not readily overgrown and destrojed by more malignant anaplastic components 
of the growths and moreover many seminomas are wr rapidly advancing 
destructive tumours 

Ewmg s Case I on which he largely based his concept of obliteration of 
teratomatous tissues by semmom*! contains m fset no evidence relevant to this 
question The tumour showed two rather distinct portions one of which 
proved to be seminoma and the other teratoma the latter being sharply circum 
scribed from the testis This teratomatous part was progressing rapidly by 
the growth of several types of carcinoma and capable of yielding eventually one 
of the pure types of carcinoma testis If this tumor had been allowed to 

grow to the size of a hen s egg it would have been regarded as adcnocarct 
noma or chonoma in one portion and diffuse carcinoma or alveolar sarcoma m 
the others This is pure assumption AU that the tumour actually showed was 
two rather distinct portions one semmomatous the other teratomatous 

The occasional presence of small islands of cartilage m seminomas has often 
been cited m support of Ewing s hypothesis The only recorded instance of this 
which I have read is that of Lcroux and Hufnagcl who found associated 
With a seminoma an area of cystic tubules and some nodules of cartilage These 
were interpreted not as teratomatous but as due to obstructive dilatation of the 
excretory ducts of the testis and mclaplastic chondnfication of the stroma 

Bncfiy then the facts are these The ordinary semmoma of grossly homo 
gcncous naked c> e appcaranci. has a homogeneous microscopic structure and 
thorough serial examination even of small or slowly growing tumours shows 
no signs of teratomatous tissues The concept of submergence and obliteration 
of a preexisting teratoma by semmomatous growth lacks substantia! evidence 
and IS wholly imag/mry 
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tuino\ir No 11, on which he laid such stress, was 9 centimetres m diameter and that 
It was not examined topographically 

Bnefiy then, embryonic epithelial growth m teratomas can be, and has been, 
mistaken for seminoma or embryonal carcinoma” (used synonymously for 
semmoma) But, this source of confusion can and should be avoided by careful 
study of the material When, however, tissue structurally indistinguishable from 
semmoma is found in a teratoma, it may still be some teratomatous component 
merely mimicking semmoma, or it may be true semmoma invading the teratoma 
from without These possibilities must always be carefully weighed before 
concluding that true semmoma has arisen svjihm a teratoma 


v4ge incufence — In all adequate series of cases the mean age of patients with 
teratomas is about 10 years younger than that of patients with seminomas, eg 
28 in Chevassus and m Gordon Taylor and Tills senes and 32 m mine A 
further striking difference is that, while seminoma rarely, if ever, occurs m child 
hood and adolescence, teratomas often flo so and arc sometimes known to have 
been present at birth Thus, m Chevassu’s senes there were 5 specimens of 
teratoma from infants but no case of semmoma under 20 years of age The 
fact that, although teratomas, some of them malignant, are not unusual in 
^ childhood and adolescence, seminomas arc practically unknown during this 
penod strengthens the case against Ewing s hypothesis 

Teratoma tesus m animals — ^The only mammal I believe, m which testicular 
teratomas ha^e been observed is the horse (Wilhs Rudduck and Willis , Innes) 
These tumours appear to be commoner than their human counterparts, are 
present in young animals, are usually benign and highly differentiated and may 
be multiple and bilateral Seminomas, which occur relatively rarely m the 
horse, arc not associated with teratomas The spontaneous and experimental 
testicular teratomas of birds are discussed m Chapter 61 


COEXISTENT SEMINOMA AND TERATOMA 
(1) Previous reports 

In addition to those tumours in which teratoma and semmoma or semmoma 
like growth have been found intimately associated, there are several reports of 
cases m which the two have coexisted as distinct and separate tumours or m which 
their relationships have been such as to suggest that they had originally been 
separate 

Lecene (1907) briefly recorded a testicular tumour from a man 40 years of 
age which showed both teratoma and semmoma No topographical study was 
made, but m many pieces examined the two forms of groNVth were everywhere 
separated by a rone of connective tissue and nowhere infiltrated one another 
In a second specimen reported by Lecene (1909) the testis of a man of 25 years 
contained two quite separate growths one a semmoma and the other a cystic 
teratoma the latter encapsulated by a fibrous zone 
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many scrnmomas grow slowly and metastasize late many permanent cures can 
be effected by prompt surgery SemmomatoiB metastases are commonest m the » 
lungs and h\er and are rare m other parts 

(5) Seminomas in animals 

Semmomas clearly the counterparts of those m man are \ery common in 
old dogs They have been well described by Schlollhauer et a! McDonald et a! , 
Iiuies and Huggms and Pazos wnh whose findings Rudduck s and mine on 
specimens from 7 dogs are m substantial agreement Like human semmomas 
the canine ones are not mfrequenlly bilateral and they appear to affect undescended 
testes with disproportionate frequency Early tumours arc often demonstrably 



Fjo 270 Inira tubular seminoma m a honvraman dog aged JJ years (x J00> 

multiple mtra tubular semmoma in suu is often conspicuous (Figs 269 270) 
and the progressive origin of the growths from spermatic cells of the seminal 
tubules IS often clear and unmistakable The careful study of a few good specimens 
of canine semmomas should soon consmee any competent histopathologist both 
that these tumours arc the same as human semmomas and that they arise from 
the spermatic epithelium — spermatogonia or spermatocytes A sul) further point 
m CMdencc against the hypothesis that semmomas arc of teratomatous origin is 
the fact that while camne semmomas arc common teratomas of the dog s testis'^ 
ate cstrcmcly rare if indeed they ever occur as far as I know there arc no 
recorded examples Canine semmomas are much less malignant than their human 
counterparts growing slowly and rarely metastasizing Hoiscvcr Fig 271 
depicts invasion of the tunica albuginea and Rudduck and I saw also a large 
semmoma m an 8 year old setter with metastases m the lumbar lymph glands 
and In cr 
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(2) Personall} studied cases 

I have examined the following 5 cases in which seminoma and teratoma 
coexisted topographical study showing certainly or almost certainly that the two 
kinds ot growth were distinct in 4 cases, and that they may originally have to 
distinct m the remaining case 



F Q 272 — Case III A vertical section with key diagram showing seminoma black and teratoma 
hatched (Sh^tly reduced ) 

Case III {Mr H C Trumbles case)- — Histon — A man of 23 years had notiad 
swelling of one testis for several months orchidectomy was performed Palpable 
retroperitoneal masses were noticed about 1 year later these diminished following 
X ray treatment, but later rccuned and patient died 3 vears later at age of 27 vears 
Naked eye examnaiion showed an ovoid lobulated growth 8x5x5 centimet^ 
surrounded on most aspects by a compressed layer of rciiduaJ testis A senes of thin 
vertical slices showed that the upper third of the tumour consisted of polycystic growth 
characteristic of teratoma and its lower two thirds of homogeneous solid white and partly 
necrotic growth on the mediastinal side the two areas had visible residual tKtis 
intervening between them but on the opposite side they were closely contiguous 
still well demarcated This demarcation was apparent m all slices one of which is depivtco 
in Fig 272 The slices were all cut into numbered blocks from which micro-sections 
were prepared Microscopical examination winfirmed that the upper third of the tumour 
vas malignant teratoma and the Iowct two-thirds typical seminoma The teratomatous 
t ssue comprised a variety of well differentiated glandular structures disorderly adeno 
carcinoma like tissue keratinized nests of squamous stratified epithelium smooth mus'Ie. 
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In Ewmg s Case I already referred to the testis of a man of 38 years contained 
a tumour 2 x x I centimetres composed of tuo rather distinct portions 
one semmomatous and the other which was sharply circumscribed from the 
testis teratomatous and containing chonomatous elements In Ewing s 
Case II the tumour from a man of 61 years included both a highly diflerentiated 
teratomatous growth and a large area of semmoma the latter judging from 
Ewmg s diagram enveloped the former peripherally but was fairly distinct from 
It but no details are given regarding exact relationships of the two kinds 
of growth 

A brief note records that Menctner et al saw two tumours in the one testis 
a semmoma and a chonoma separated by te>ticu] ir tissue 

Another specimen of coexisting but distinct semmoma and teratoma m a 
man of 36 years was fully described by Hartmann ei al The semmoma, typical 
m structure and showing clear evidence of its derivation from the testicular 
tubules occupied the upper pole of the testis A chonoma occupied the 
mediastinal area and epididymis and was separated from the semmoma by a zone 
of connective tissue it showed typical chorion-cpnheliomatous structure but with 
transitions to papillary epithelial formations The authors regarded the semmoma 
as having arisen m the testis mdependcmly of but consecutive to a pre existing 
embryoma , the latter becoming predominantly chonomatous 

Roussy and Huguemn described a tumour from a man of 20 >ear4 one 
area of the growth was t>pical semmoma and another was a teratoma with 
cysts and papillary tubular epithelial structures regarded as WolfHan No 
topographical details are given but the two parts of the growth were said to be 
distinct 

McClure el al found in the testis of a man of 29 > 01^5 a well delimited 
teratoma separated from the surrounding testicular tissue b> a thin but definite 
capsule of fibrous tissue along with an area of spcrmatocytoma m residua! 
testicular tissue at the upper pole of the organ the appearancts seen m further 
slices of the bisected testicle suggesting that the tumour passes as a band from 
the upper to the lower pole The authors described the tumour as showing a 
semmoma m addition to the malignant teratoma 

Nicod reported 1 tumour from a man of 26 jears in which both semmo 
matous and caremomatous parts were present mfiUratmg each other vn places 
Their topograph) was not fully determined but Nicod interpreted them is 
having been distinct tumours which had coalesced 

In the tc'tis of a man of 27 >cars McDonald and Broders found two 
distinct tumours which though m continuity in places were for the most part 
separated by norma! testicular tissue or by a capsule one tumour was a 
teratoma and the other a semmoma Detailed topographical stud) was not 
undertaken McDonald and Broders also mentioned a speamen reported by 
Mcrcicr and Bourque m which three scpinle tumours— a teratoma a semmoma 
and a chonon-cpithclioma —arc said to have been present Peyron reported 
having seen examples of coexisting seminoma and teratoma 
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Fjr 274 —Case IV A \erucal section wi^ key diagram showing semmoma black and teratoma 
hatched (Slightly reduced ) 



“'""'c-w/t' Vniiir 
m the teratoma 
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and immaiure spjndfc-celfeci mescndisroe "nie disorderly ad«jocareinonia hke epsthdiam 
Vfss ptentiful and jn places formed irregular meshworJrs or diffuse sheets and its large 
polyhedral cells showed many enitotK figwes Tins tissue resemWed that of Figs 275 
and 276 and bore a supexfiml resemblance lo seminoma m places but closer study 
showed that it could everywhere be distinguished from the typical seminoma in the lower 
two thirds of the testis Sections of theaone between the teratomatous and seminomatouj 
areas showed these to be well separated in most ports by a band of residual i»iis and a 
thick fibrous layer but that on the outer side of the testis the two kinds of tumour became 
closely contiguous and a tongue of seminoma intervened between the outer aspect of 
the teratoma and the tunica albupnea However no semmomatous tissue was found 
within the limits of the teratomatous growth Calafied spherules were present m residual 
atrophic semmai tubules included m the seminoma {Fig 273) 




Fio 273 —Case Hi Seminoma oCtypial structure m A with calcified mtra tubular sphenilcs 
m B {X 115 » 


Case ft'— //«for)— A man of 28 years had noticed enlargement of left testis for 
3 months orchid«tomy -was petformed his final fate is not known Haked rye 
examination showed a iobulatcd tumour 7 ecntimctrw in mam diameter surrounded by a 
zone of residual testisof maximal widUi I centimetre at the upper pole One well-defined 
lobule of ^wth 2 centimetres m diameter m the mcdiasimal region consisicd of homo 
gencous while tissue the remainder of mottled grey brown and haemorrhagic growth 
(Fig 274) The whole tumour was cut info irmcal slices and then into 26 numbered 
blocks from which micro-scctions were prepared //ttrahg} (Figs 275 and 276) — The 
while lobule of growth had ihc typical structure ofsemmoma and was eveiywhcrc distinct 
from the teratomalous remainder thoochctoselvcontfguous with it in part Tbetefatoma 
consisted largely of disorderly poorly di/Tervniialed ndenocaremoma like growth like 
that of Case III and of a small patch of better difleivntiaied tissues comprising some imal 
cysts lined by squamous stiaiified cpiihelmm or papillatcd columnar epithelium and 
glands of alimentary type accompanied by lymphoid tissue and cellular spmdlc-ccllcd 
mesenchymal tissue No semmomatous tissue was found wnhm the teratoma some of 
the least dificrentiated parts of which howrvw might hare been mistaken for seminoma 
on supcrficul examination (fig 276> 
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Jater Naked eye evo/nma/wn— Testis measured 4x4x3 centimetres and was largely 
replaced by growth in its upper third this consisted of lobules of homogeneous white 
tissue in Its lower two-thirds of irregularly cystic tissue the two areas appearing fairly 
distinct (Fig 277) Histology (Fig 278) — ^The white area of growth is typical seminoma 
the cystic part is malignant teratoma containing cysts lined by goblet-celled ahmcntaiy 
epithelium or by columnar or cuboidal epithelium of nondescript type comified cell 
nests and spaces lined by ^idermis-like epithelium plentiful poorly differentiated papillary 
or retiform epithelial tissue smooth muscle around some of the cysts small nodules of 
cartilage and much cellular spindle-cclIed mesenchyme Vertical sections at several 
different planes show that the two kmds of growth are everywhere separated by a thick 
zone of fibrous tissue except at one place (marked X in Fig 277B) where the seminoma 
has slightly invaded the periphery of the teratoma over a small area 



Fig 278— Core F A from seminoma B from teratoma (x 120) 


Case VI — History — A man of 34 years had noticed swelling of right testis for 9 months 
orchtdectomy was performed final result not known Naked eye examwatior^ 
An ovoid tumour 14 x 9 x 8 centimetres was enclosed within the tunica albuginea with 
only a thin nm of compressed residual testis on outer surface It was composed of mottled 
white and degenerated solid tissue with a few well defined small cysts near upper pole 
The whole tumour was cut mto vertical slices and then into 64 numbered blocks from which 
micro-sections ^>e^e prepared Histologv — Most of the tumour is clearly teratomatous 
consisting of much disorderly adenocarcinoma like growth along with a vanety of better 
differentiated glandular structures mainly of mucus '^ecrcling columnar-celled alimentary 
type comified cell nests and scanty smooth muscle and small nodules of cartilage 
Extensive necrosis has taken place m many parts of the teratomatous tissues and near 
the necrotic areas the poorly difierentiated epithelial tissue shows swellmg and fusion 
of the Cells to produce chonon-cpithelioma like appearances At parts of the penphery 
there is a layer of typical seminoma measuring up to 1 centimetre in thickness m wme 
places restneted to the peripheral zone of residual testis and distinctly eparafe from 
the teratoma m other places mingled with it Where seminoma mingles with the 
undifferentiated epithelial component of the teratoma it is difficult to distinguish ^em 
No semmomatous tissue is present m the central parts of the growth it is restricted to 
the periphery 
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of benign structure , m all of the others the teratomas (or “ chorion epitbehomas’ ) 
were of the malignant type usual to the testis The mean age of the cases, 
excluding these two, was 29 years, a figure identical with that for malignant 
testicular teratomas generally 

I know of no example of associated semmoma and teratoma in an animal 
Seminomas are common m old dogs, but canine testicular teratomas ate unknown 
Teratomas are rather common m horses, but seminomas are rather rare and have 
not been reported m association with the former 


(4) Is the coexistence of seminoma and teratoma fortuitous 7 

In my opinion the facts enable us to answer no to this question All testicular 
tumours are rare, and therefore the purely fortuitous coexistence of tumours of 
two distinct kinds in one testis would be excessively rare Yet, as we have seen, 
the coexistence is not very unusual , and it would certainly be discovered more 
frequently if examination of excised testicular tumours were more thorough The 
fact that no less than 5 cases of coexistence occurred in my senes of 50 tumours 
most of which were unselected, indicates far more than a mere chance association 

In speculating on the relationship of the two growths, one fact seems clear 
the teratoma precedes the semmoma This is evident, not only from the general 
principle that mammalian teratomas take origin in early stages of development 
(jee Chapter 61), but also from the descriptions of the tumours m the cases just 
reviewed In several of these (eg those of Lecenc, McClure et al McDonald 
and Broders, and my Case VII) the teratoma is described or depicted as a well 
circumscribed encapsulated mass and in others including Ewing’s second case 
and my Case VII, the maturity of some or all of the teratomatous tissues points 
to their relative quiescence and long duration The seminoma on the contrary is 
' usually of the actively growing type with many mitoses and has often clearly 
been the component responsible for recent rapid enlargement of the testis How 
ever while there is little doubt that the development of the seminoma follows on 
''that of the teratoma and not vice versa it is also noteworthy that in many cases 
the teratomatous component also shows evidence of recent active growth an 
malignancy 

"What then is the possible relationship between a pre existing teratoma and 
a supervening but separate semmoma 7 Only a speculative answer can yet be 
given We know that a developmcntally abnormal testis such as an imperfectly 
descended one, is strongly predisposed to semmoma Now, a testis containing a 
teratoma from early life is also a developmentally abnormal one Perhaps, then 
It also for some similar but as vet undefined reason, is predisposed to later 
semmoma Whether this hypothetical predisposition may be due to some pnntaiT 
disturbance of metabolism or endocrine control of the abnormal organ, or tu 
diffusible products of the teratoma affecting the testicular tissues or mere y 
to obstructive effects resulting from the mere presence of the teratoma, we canno 
say Whatever the explanation it al least seems clear that the coexistence o 
semmoma and teratoma m one testis is not purely fortuitous, but that a 
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Case MI (from Dr Leila \f Hanksky formerly pathologist to the Cancer Hospital 
London) — History — A man aged 54 years had had enlarged right testis for 13 years 
growing larger during last 3 years ordudectomy was performed patient remained 
well 1 year later Gross structure — ^Testis and epididymis were both enlarged forming 
mass 6 centimetres m mam diameter the testis contain^ a lobulated tumour 4 centimetres 
m diameter composed of white tissue with some areas of yellow necrosis, and the globus 
major of the epididymis contained a separate well defined growth 2 5 centimetres m 
diameter composed of masses of bone and caitila^ cystic spaces and solid soft tissues 
Histology — Tumour m testis is a typical seminoma composed of unusually large cells with 
many mitoses and showing many areas of necrosis near which the cells show giant and 
syncytial forms reminiscent of chonon epithelioma Abundant residual testicular 
tissue shows advanced tubular atrophy interstitial fibrosis and many large clumps of 
interstitial cells Tumour in epididymis is a well circumscribed encapsulated benign 
cystic teratoma composed of fully differentiated quiescent bone cartilage adipose tissue 
cysts lined partly by ciliated pseudo stratified epithelium and partly by simple cuboidal 
or flat epithelium abundant smooth muscle fibres around the cysts a few striated muscle 
fibres and occasional patches of neuroglial tissue 


(3) Discussion of foregoing cases 

Of my 5 cases, the coexisting seminoma and teratoma were shown certainly to 
be distinct and separate growths in 2 (IV and VII) they had almost certainly 
been separate but showed close contiguity or very early localized infiltration in 
2 cases (III and V) and they were not separate but showed extensive infiltration 
in Case VI In the 10 cases reviewed although detailed topographical studies 
were not undertaken it is either clear or very probable that the growths were 
distinct and separate in 5 namely those of Lecene (second case) Mcnetner et al 
Hartmann et al McClure et al and McDonald and Broders the relationships 
are less certain but the tumours may well have been separate m 4 namely Leccne s 
first case Ewing s two cases and Roussy and Huguenm s case while mutual 
infiltration was present m Nicod s case Thus of the total 15 cases the tumours 
were either demonstrably separate or there was clear evidence that they had been 
separate in 9, m the two cases m which considerable infiltrative mingling of the 
two tissues was present (Nicod s and my Case VO the distribution of the tissues 
suggested invasive coalescence of formerly distinct growths and in the remaining 
4 cases the relationships are uncertain None of the cases showed what they 
should have shown if Ewmg s hypothesis had been correct any evidence of 
bstogenetic relationship between the teratomatous and semmomatous tissues 

The ages of the 15 patients with combined tumours arc noteworthy They 
ranged from 20 to 61 years and averaged 33 years Thus the combined tumours 
tend to occur about the same ages as malignant teratomas of the testis and** 
decidedly earlier than uncomplicated seminomas but like seminomas none 
of them has occurred m childhood or early adolescence In the two oldest patients 
m the senes — Ewing s second case and my Case VII, aged 61 and 54 years 
respectively— the teratomatous growths were of highly difTtrcntiatcd benign type 
and I suggest that m both cases benign quiescent teratomas had long been present 
unnoticed until independent seminoma supervened In Case VII the old benign 
teratoma m the epididymis was widely separated from the seminoma m the 
testis but m Ewmg s case the seminoma soon enveloped the old teratomatous 
elements m the testis Tlicse two cases arc the only ones of the 15 with teratomas 
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tissue discovered is the well known cellular undifferentiated epithelium in Us 
various forms — papillary, \illous, syncytial, etc The structure produced mav 
closely simulate that of true gestational chorion epithelioma , but so also ma> 



Fio 280 -—Typical semmonu from a man of 45 years ( x 80 ) 



Fio 281 — Chonon epitheljoma bke syncytial structure in the same tumour as Fig 280 

(X 80) 
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teratoma contaming human testis is predisposed to the later development of 
seminoma m the remaining testicular tissue When this happens the teratoma 
often but not always, shows signs of active growth and malignancy also 

CHORION EPITHELIOMA OF THE TESTIS 
My senes contains 4 tumours the haemorrhagic necrotic naked eye appearances 
and microscopical structure of which conformed with those of chonoa 
epithelioma and in which no other definitely teratomatous elements were 
discovered (Fig 279) In the belter preserved areas of these growths however 
the supposed chorionic epithelium was identical with the undifferentiated papillary 
and reticuhr epithelial structures to which I have already referred as a frequent 
component of malignant testicular teratoma (Figs 275 276) Further, small 
haemorrhagic and necrotic foci in otherwise well preserved malignant teratomas 



Fio 279 — Chonon-fipithelioma of lestis ofa nun 0122 )ears (-<80) 
show an identical structure and the distinction between such teratomas and 
chorion epitheliomas is the purely arbitrary one of how much haemorrhagic 
nccroiic change the tumours show The observations of Nicho’son Sternberg 
Schmccl hJdnckcbcrg Rcckcndorf Handficld Jones Ahhlrom Ross McDonald 
and many others show how frequently chonon-epuhehoma of the testis is 
demonstrably teratomatous Many of these writers also have traced the relation 
ship of the chonon-cpithehoma like tissue to other rapidly growing components 
of the teratomas I agree wuh the follovvmg conclusion from the paper by 
Ross The * chonon-cpithcliomatous tissue arises by the metamorphosis of 
undilTcrcntiatcd cells which also give nsc to carcinoma and to teratomatous 
structures These cells arc in fact pfunpotcntia! 

A chonon-epithehoma is merely a rapidly growing teratoma m which 
haemorrhage and necrosis arc abundant and the predominant or only viable 
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later Necropsy— Ihi testis was largely replaced by in ovoid slightly lobulated firm 
tumour 8 centimetres m diameter composed of white tissue with patchy \ellow 
degeneration invading also the central part of the epidid>Tnis Lumbar lymph gland> 
were much enlarged by masses of soft growth with gross invasion of inferior vena ca\a 
and left renal vein Cistema chyli was invested and there were tumour deposits in left 
supraclavicular lymph glands Lungs and liver contained many rounded meiasiases 
Histology— AW parts of growths showed disorderly papillary adenocarcinoma (Fig 282) 
no areas like seminoma and no teratomatous tissues were found on extensive search of 
primary tumour 

Case IX — A second specimen of unknown history consisted of a large pyriform 
growth 20 centimetres in vertical measurement invading the cord cranially and scrotal 
skin over its lower pole Its structure throughout was similar to that of Case VlII but 
showed also the metaplastic formation of plentiful pale squamous cells from parts of the 
papillary growth 





Fio 282 —Case VIII Papillary carcinoma of rete testis _ ( ^ 80 ) 


The unusual multiple tumours m the following case are of interest, because 
they appear clearly to have arisen from the excretory ducts, and because they bear 
on the histogenesis of the multiple testicular adenomas 

Case A —History— A man 59 years of a^, believed to have prostatic carcinoma 
(not proved microscopically) was treated by stilboestrol and double orchidectomy 
Gross examwaiwn of testes on section revealed in one testis a single rounded tumour 
5 millimetres m diameter in the mediastinal part and in the other testis 3 similar nodute 
(0 4 millimetres in diameter in the mediastinum (u) 7 millimetres m diameter near the 
opposite side of the testis and (uO 2 millimetres m diameter near the centre of the organ 
Histolog} (Fig 283) — Many sections ©fall 4 tumours showed similar structure consisting 
of well differentiated tubules lined by simple cubical or low columnar epithelium wi 
large darkly staining nuclei and slightly basophil cytoplasm Haemorrhage had taken 
place into the lumma of some of the tubules Mitotic figures were plentiful and the tumou 
elements had infiltrated amidst the surrounding testicular tubules In structure an 
staining properties the tumour tubules dosely resembled those of the straight and rete 
tubules seen m the same sections and m spite of the distance of one of the tumours from 
the mediastinum it is concluded that this was their origin 
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highly cellular carcinomas of other regtons c g of the liver or stomach Syncytial 
change m rapidlj growing epithelial tumours does not denote specific chorionic 
characters, but is merely a form of growth — or perhaps of unhealth — of cells m 
proximity to necrosis or haemorrhage 

The rapid invasive growth of tumours of this kmd and their ready extension 
into blood vessels explain their speedy dissemination by the blood stream to the 
lungs and other organs -Metastascs may produce the first symptoms of disease 
such as haemoptysis or signs of cerebral tumour (Ahlstrom , Ross Duncan) 
In a remarkable group of cases bulky chonon epithelioma like metastascs 
develop from small structurally benign looking testicular teratomas (Prym 
Symeonidis Craver and Stewart) 

No chonon epitheliomas of the testis m animals have been recorded 
This IS not surprising since teratomas of the testis have not been described m any 
animal except the horse in which they are always or nearly always of the benign 
quiescent type 

Can anaplastic seminomas assume chonon epithelioma like structure All 
the tumours which I have seen m wluch much of this structure was present have 
consisted of embryonic epithelium hkc that of Figs 275 and 276 with or without 
more differentiated teratomatous tissues and I suspect that many of those who 
believe they have seen chonon epithelioma like structure related to semmoma or 
embtyonal carcinoma have mis identified cellular areas of undifferentiated 
teratomatous epithelium However O W Nicholson informs me that he studied 
an unusually haemorrhagic typical well differentiaicd seminoma with great 
syncytia round the haemorrhages and Case VII above and the specimen 
depicted m Figs 280 and 281 exemplified the same feature 

TUMOURS OF SERTOLI CELLS AND OF THE EXCRETORY DUCTS OF THE 
TESTIS 

TTic excretory ducts of the testis comprise the straight tubules rcte efferent 
tubules epididymis and ductus deferens Epithelial tumours usually malignant 
of all of these are very rate and of those ansmg wilhm the testis particularly 
careful study ts essential in order to distinguish them from teratomas with pre- 
dominant glandular epithelial structures It is probable also that no sharp 
distinction can or should be drawn between Scrlolj-ccll tumours and tumours of 
the excretory ducts Sertoh cells and excretory ducts arc histogenctically allied 
non spermatic cpilhcha 

(I) Intra-testicular tumours of the cxcrelory ducts or Sertoli cells 
(o) Rcie and oHicd carcinomas 

I have examined two testicular tumours which I believe to be carcinomas of 
the straight rcte or efferent tubules 

Case till —Histon—A man of 31 >carj who had had gonorrhoea 4 jears prCMOUsIr 
complained of painful enlargemcni of n^t tent for 3 months Wassermann reaction 
was found strongly positive- diagnosit of orchitis was made and course of 

N A Q injections given SwcHmg penisted and increased and 3 months bier patient 
was admitted to hospital with pain inchest and dyspnoea and skiagrams showed multiple 
large rounded shadows in both lung fields Wassermann now negatnr He died I month 
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Gordon-Taylor and Till depicted a solid spheroidal cell carcinoma of the 
epididymis The common cystic dilatations of parts of the epididymis should 
of course, not be called adenoma ** or “ cystadenoma ” 

INTERSTITIAL CELL TUMOURS 

Marked hyperplasia of Lcydig*s interstitial cells is of course frequent in 
imperfectly descended testes or in organs undergoing atrophic changes from 
tumours or other causes True neoplasms of the interstitial cells, however, are 
rare in the human testis Good examples and references arc given by Rowlands 
and Nicholson (1929), Sutherland Stewart et a! , Braun, Warren and Olshausen 
Bonser and Hawksley, and Neeve and Marsh The tumours are usually well 
circumscribed, brown or orange m colour, and consist of masses of closely packed 
polyhedral or elongated cells with granular or vacuolated cytoplasm, which often 
shows faint brownish pigmentation, and m which special stains show the presence 



Fig 284 — Interstitial-ccII tumour with vacuolated cells from a kelpie aged 6 )cars Sudan 
III stained frozen sections showed plentiful fat droplets in cells (X ISO) 

of fine or large droplets of fat most of which is isotropic but some anisotropic 
(Figs 284, 285) Most of the tumours arc benign, growing slowly and not pro 
ducing metastases but metastasis has been reported occasionally The tumours 
occur most frequently in adults between 30 and 50 years old When they have 
developed in young children there has been precocious sexual development 
(Sutherland , Stewart et al) 

Tumours closely similar to the human ones occur spontaneously m animals, 
especially in dogs (Schlotthauer et al , Innes, Huggins and Pazos) Rudduckan 
I found interstitial cell tumours in 16 do^, the tumours being single m I 
and multiple or bilateral m 6 animals (Figs 284, 285) No sharp distinction 
made between nodular hyperphsia and early neoplasia of the Leydig cells The 
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(A) Tubular adenomas 

These occur rarel> jn man as small multiple benign tumours in pjeudo 
hermaphrodites or cryptorchids (Chevassu , Idc , Kruckmann) and structurally 
similar tumours occur occasionally in the ovary (q v) There seems little doubt 
that these tumours usually arise from the non spermatic component of the 
seminal tubules, the Sertoli cells and that they arc the counterparts of the much 
larger and more common Sertoli cell tumours of dogs (Schlotthauer et al 
Innes Huggins and Pazos) Rudduck and I studied 5 tumours of this kind 
from 4 dogs, bilateral growths being found in one animal Case X above is df 
interest m showing points of resemblance both to carcinomas of the excretory 
ducts and multiple adenomas of the testis it suggests that no sharp Ime of 
separation need be drawn between excretory duct epithelium and its tumours 
on the one hand and Sertoli cells and their tumours on the other In my opinion 
this view is supported also by study of the canine tumours the structure of some 
of which IS compatible with an origin from either Sertoli cells or rctc ducts 


tt' 


Muitipii. luoular adenonus 


(2) F\lra testicular tumours of the excretory ducts 

Epiihclul tumours of the epididymis and ductus d-fcrcns arc \cry rare 
Rowlands and Nicholson (1909) described a squamous cell carcinoma of the 
cpidid)mis and Thompson (1936) reported and collected examples of adeno 
carcinoma of this organ While the figure of Thompson s Case 33 depicts un 
doubted adenocarcinoma this diagnosis is dubious in his Pig 9 which show, a 
grow ih exactly like that which I ha\c regarded as a benign lymphangioma (Pig 347) 
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by the disappearance of hormonal dislurbincei following removal of the tumour 
m some cases, and their reappearance with the growth of recurrent tumour or 
metastases Interstitial cell turnouts constitute a special case m which precocious 
puberty may be attributed to the direct effects of androgen from the secreting 
tumour cells (ii) The tumours, by producing testicular atrophy or other 
secondarj effects on the gonadal tissues, may disturb the balance of sex hormones 
(ui) Some victims of testicular tumour may already have had some previous 
endoenne imbalance, as m pseudo hermaphrodites or cryptorchids Of these 
three possibilities the first seems the most probable But before speculating 
further, we need further careful hormonal assays from cases of testicular tumours 
and correlation of the findings with careful histological studies of the responsible 
tumours To this end wc particularly need clur ideas regarding the histogenesis 
of the tumours unclouded by misconceptions about the origin of seminomas 
and 'ibout the use of the capacious pigeon bole labelled “ embryonal caremoma 

SUMMARY OF THE NATURE AND CLASSinCATION OF TESTICULAR 
TUMOURS 

The evidence presented in this chapter warrants the following grouping and 
nomenclature of the epithelnl and allied tumours of the testis 

(2) Seminomas 

These are, as Chevassu held, seminal carcinomas They arise from the spermatic 
cells of the tubules, and nrc appropriately called also spermoiocMomas They 
are unrelated histogeneticalfy to teratomas, but not infrequently arise in testes 
already cont unmg teratomas 

(2) Teratomas 

Malignant or benign, these arc the counterparts of the ovarian and other 
teratomas They fnquenily contain much cellular undifferentiated epithelial 
tissue, which on the one hand by superficial!> mimicking seminomi ma> promote 
confusion of the two classes of tumour under the dc'signation ** embiyonal carci 
noma *’ and on the other hand may undergo haemorrhagic changes and assume 
a chorion epithelioma like structure Most “ chonon'Cpithehomas of the 
testis are only rapidly growing haemorrhagic teratomas , a few of them ma> 
be haemorrhagic seminomas 

(3) Carcinomas or adenomas of the cxcretorv ducts 

These ma} be either fa) intra testicular, arising from the epithelium of the 
straight tubules, rete or efferent tubules, or (b) extra testicular, arising 
the epididj-mis Allied to, and perhaps not to be sharply separated from tumours 
of the intra testicular excretory ducts, arc Sertoli cell tumours or tubular adenouia^ 

(4) InterstitiaLccIl tumours 

These closely resemble their parent tissue, the cells of Leydig 
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experimental production of interstitial cell tumours in mice by oestrogens is 
described in Chapter 4 

hormonal results of testicular tumours 

Tumours of the testis and their metastases arc often associated with hormonal 
disturbance^ which though of great interest, are still far from fully understood 
These results include increased unnary excretion of gonadotrophins, sometimes 
sufficient to give a positive Aschheim Zondek test of intensity as great as that m 
normal prwgnancy or in true chorion epithelioma and hyperplasia and secretory 
activity of the male breast Instances of these results have been reported by 
Handheld Jones Prym, Sas Heidnch et a! , Mackenzie and Ratner Storjohann 
Symeonidis Duncan and Ferguson ei el The fact that m many such cases 
the tumours have consisted wholly or partly of chorion epithelioma like growth 
has been adv anced m support of Schlagcnhaufer s \ icvv that the testicular grow ths 
of ttus kind are indeed thononic in. nature and essentially the same as the true 
gestational chorion epitheliomas and this view appeared to be supported by 
the very high litre of the Aschheim Zondek test m some of the casts 



Tio 285 — 'Intcrsiiual-ccil tumour v\jth compressed clear-celled slructurc from a dog Sudan 
HI stained frozen sections sho^^ed much fat in the cells ( <<. iOO ) 

That the probkm is a more complex one however, is shown b> the following 
facts (a) Seminomas and testicular teratomas dtvoid of chonon-cpuhcltoma like 
tissue can produce similar though usually not so intense endocrine disturbances 
(Zondek Ferguson et el) (b) Gynactomasua occurs in many conditions other 
than testicular tumours including testicular atrophy adrenal cortical tumours 
pvtudarv tumours or hepatic disease (Hcrrenbcrg Busch AhhtrSm Bergonzi 
Weber) 

\Vc may speculate on the several possible vsays in whith testicular tumours 
may be associated w iih endocrine disturbances (i) The tumour itself may produce 
hormones or substances capibic of disturbing hormonal balance this is supported 
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(3) Age incjclencc 

Prostatic carcinoma is notable as occurring later m life than anv other form 
of malignant disease, appearing on an average a decade later than caremomas 
m the aggregate About three quarters of clinical cases are in the seventh 
and eighth decades, the peak of the age distribution curve is towards the end of 
the seventh decade, and most of the deaths from this disease take place in the 
eighth decade (Bumpus Gordon) The mean age of m> 40 necropsy cases was 
72 >ears The disease is very rare before the age of 40 







Fio 286 — Prostalic adenocarcinoma from an Alsatian dog 9 years old {Case i of 
andWtUts) (X 80) 

(4) Causation 

The view that benign hxpcrplasta is a significant pre cancerous lesion an a 
carcinoma often supervenes on it is difficult either to prove or disprove 
view IS based mainly on the closely similar age incidence of the t^o ^ 

probability — still however, unproved— that both are related to 
anccs (Moore), and the frequent coexistence of hyperplasia with ca ‘ 

The last argument, however, carries little weight, for most prostates j 5 

aged or old men show some degree of nodular hyperplasia Hence, w 
quite possible, even probable, that hyperplasia and neoplasia of the pros 
related, it remains for future research to prove and define the relations ‘P 
There is no substantial evidence to support the view that ^eal 

predispose to carcinoma of the prostate The occasional coexistence o 
infections, tuberculosis or calculi is no more than coincidental 

(5) Prostatic carcinoma m animals . 

Adenocarcinoma is not unusual in elderly dogs (Feldman , 

Wilhs , Schlotthauer and MiUar , and ue Fig 286) but has oniv 


CHAPTER 34 


caucithOma of the prostate 

FREQUENCY AGE INCIDENCE CAUSATION 


(1) Frequcncj 

Because prostatic cancer often escapes tlmical diagnosis its real frequcnc> 
cannot be estimated Irom registered mortality figures The disease probably 
accounts at present for about one tenth of male deaths from cancer c g in the 
United States of America in 1938 11 5 per cent of rtgisttred deaths from cancer 
were attributed to prostatic cancer (Go don) Most necrops) senes record 
between 5 and 15 per cent of fatal carcinomas m malus as prostatic , c g 40 of 
635 cases (6 per cent) m series m Table V, Chapter 5 

Several workers bj thorough examination of prostates surgically removed 
or obtained postmor/em have claimed to show that small symptomless growths 
structurally carcinomatous are present m a surprisingly high proportion of men 
past middle age eg 13 per cent of men over 60 >cars of ag^ (Muir) 18 per cent 
of men of average age 69 jears (Ga>nof) 14 per cent of men over 40 (Rich) 
18 per cent of men over 40 (Moore) 17 per cent of men over 50 (kahlcr) and 
46 per cent of men over 50 (Baron and Angrist) The magnitud'^s of and 
especially the great discrepancies between these estimates raise doubts regarding 
the histological criteria for the diagnosis of carcinoma adopted by some of 
these workers Baron and Angnst s conclusion that nearly one half of the male 
population over 50 years of age is affected by prostatic cancer seems incredible 
Whik all experienced pathologists will agree that routine microscopical examm 
ation will disclose undoubted early carcinoma m a proportion of men m whom 
It has not been suspctted clinically or on naked c>c examination of the prostate 
the exact proportion is still I thmk very uncertain The histological distinction 
between benign hyperplasia and carcinoma is not always easy to make and there 
miy well be room for much difference of opinion regarding the diagnosis of 

carcinoma m many routinely examined prostates However it would not be 
a matter for great surprise if it were proved that say 5 or 10 per cent of men m 
the seventh and eighth decades had unsuspected prostatic cancers The sctming 
discrepancy between such a finding and the clinical frequency of the disease 
would readily be accounud for by (he well known fact that prostatic tancer often 
grows slowly and symptomlcssly tnd by the high mortality from other causes 
m the elderly 

(2) Race 

Comparisons of the incidence of prostatic cancer in different races art quite 
unreliable The factor of differences of age composition — still largely unknown 
for many non European peoples— is of particular significance in this disease 
which IS chiefly one of old age The fact that prostatic canctr has only occasionally 
been recorded m the Chinese (Moore) is of little significance Cooray however 
records tliat 50 of 1 815 carcinoma biopsies m Ceylon were from the prostate 
and Amcnean records include many cases m NcgfO''s 
5S5 
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hyperplastic or inflamed prostatw tissue, and care must be taken not to mistake 
these for carcinoma 



Fig 2S8 —Well difTerenUated pfostaiic adenocarcinoma (y 150) 



Fio 289 —Imperfectly differentiated prostatic adenocarcinoma (X 120) 

The stromal reactions exoked b\ prostatic carcinoma These deserve 
note Familiar to all clinicians and pathologists is the osteoplasia indin^d by 
metastatic growths in bones, leading to ivory condensation of parts of the affected 
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recorded m other mammals Eagle and Stovt sau multifocal prostatic caret 
noma wjthout mctastascs m an old monk^ By means of benzpyreite Moofc 
and Melchionna produced squamous cell carcinomas but no adenocarcinomas in 
the rat s prostate Recently hov^ever Homing obtained transplantable adeno 
carcinomas in inbred mice, from subcutaneous prostatic grafts wrapped round 
mcthylcholanthrenc crystals 


STRUCTURE 

The following structural \ariants arc seen m prostatic carcinomas several 
or all of them may be seen m one tumour 

(a) Adenocarcinoma consisting of distinct tubules or acini is by far the 
commonest type of growth Almost all tumours show glandular structure m 
parts, though the degree of diffcrcntation vanes Many tumours consist largely 



Fjo 287 — A metastasis of well differentiated prostatic adenocarcinoma in a cervical lymph 
gland (he primary growth had been sympiomless and unsuspected (X 120) 

of well djiferentiated small acmi so characteristic that their prostatic origin is 
readily detected or suspected by the cxpenenccd microscopist (Figs 287-289) 
Other tumours show tubular cystic or papillary structure not diagnostic of a 
prostatic origin Mucoid carcinoma as m the case described by Khssurow 
IS rare 

(b) Spheroidal celled carcinoma simplex appears m the scirrhous or desmo 
plastic form less commonly m the cellular anaplastic form As Cappell has 
showTi diffuse carcinoma ma)’ stmulatc and has no doubt often been misdiag 
nosed as sarcoma or a tumour consisting partly of well differentiated and 
partly of diffuse carcinoma may be called caremo sarcoma 

(c) Squamous metaplasia m parts of an adenocarcinoma is rare Nicholson 
(1923) referred to several cases Kahler saw squamous celled carcinoma m 6 of 
195 cases Areas of squamous metaplasia are sometimes present m simple 
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cures Many untreated cases of this disease progress slowiy and with symptomatic 
remissions , and m some treated cases, even those mitialiy responding favourably 
the growths have nevertheless progressed and metastases have developed later 
Hormonal therapy cannot yet be regarded as effecting more than temporary 
suppression of some tumours 

SPREAD AND METASTASIS 

(1) Local spread 

The extension of carcinoma to the capsule of the organ and to the periprostatic 
tissues takes place by the usual routes, namely tissue spaces, lymphatics and 
small veins Warren et al and Kahler have stressed the frequency of permeation 
' of perineural lymphatics but m my opinion have given it undue prominence 
The hypothesis that this is a usual route by which secondary deposits reach the 
lumbai vertebrae and pelvic bones is not in accord with the distribution of 
skeletal metastases disclosed by thorough necropsies {see beh)i) Gross invasion 
of the bladder, rectal wall and other pelvic soft tissues occurs m advanced cases 
Invasion of the erectile tissues of the perns may cause priapism (Fronz and Alyea , 
Guihal and Pavic) 

(2) Metastases m lymph glands y 

Lymph glands arc a/Tected, sometintes very extensively, m a high proporfion 
of fatal cases, eg m 77 per cent of Muir s cases, the groups of glands involved 
being the mlcrnal iliac external iliac, lumbar mgumaJ, thoracic and supraclavicular, 
in that order of frequency Lymph nodal deposits vere present in 26 of my 
40 necropsies ic 65 per cent Lundsgaard reported a case m which large 
cervical growths were the first signs of a small symptomlcss primary growth 
A specimen which I examined consisted of a mass of growth 6 centimetres in 
diameter m the axillary lymph glands, excised as probable Hodgkin’s disease , 
microscopically, this showed the typical structure of small acmar prostatic adeno 
carcinoma, and rectal examination then revealed hard nodular enlargement 
of the prostate 

(3) Blood-borne metastases 
{a) In Mscera 

Blood borne metastases are present in the viscera in about 40 per cent of fatal 
cases, the organs most frequently affected being the lungs, liver and adrenals 

(b) In bones 

Skeletal metastases develop m a high proportion of cases — from 30 to 70 per 
cent in various reported senes The higher estimates are probably nearest the 
truth, the frequency with which these metastases are recorded depending of course 
upon the thoroughness of the radiographic or necropsy examination of the 
skeleton Skeletal metastases not infrequently produce the first or main symptoms 
of disease (WiUis, 1934) , persistent lumbago ’ , sciatica ' or other ‘ rneu 
matic’ pains, or obscure bone tumours or pathological fractures in elderly men 
should always excite suspicion of possible cancer of the prostate So also shout 
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bones and to irregular osteophytes {see belo\\,) The faut that prostatic cancer in 
bone evokes osteoplasia almost regularly and with much greater frcquenc> than 
any other kmd of tumour strongly suggests that this reaction is due to some 
specific diffusible substance liberated from the tumour cells Occasionally, 
metaplastic formation of bone occurs m the connective tissue stroma of primary 
prostatic cancer or m metastascs m soft tissue as in Nicholson s case (1924 
Fig 77) and Schmorl s case referred to m Chapter 8 This special bone evoking 
property of prostatic carcinoma ma> well be related to its phosphatase activ ity , 
n is possible that the secretion of acid phosphatase by prostatic epithelium and 
of alkaline phosphatase by osteoblasts may together be concerned m the osteo 
plastic reaction 

METABOLIC PECULIARITIES OF PROSTATIC CARCINOMA 

(1) Secretion of phosphatase 

Prostatic carcinoma shares with normal prostatic epithelium the power of 
secreting large amounts of acid phosphatase (Gutman et a! WatJemson et al 
Haddovv) Kutscher and co workers first discovered that normal adult prostatic 
tissue IS very rich m a phosphatase v'lth optimal actmtj at /iH 50 The 
Gutmans then showed that this enzyme was plentiful also in cancerous prostatic 
epithelium in both primary and secondary growths and later that patients with 
mctastascs in bones usually showed markedly increased amounts of acid phos 
phatase in the blood scrum In cases of non prostatic carcinoma with skeletal 
metastases and m most cases of Paget’s disease, raised values of scrum acid 
phosphatase were seldom found »o that this test may sometimes be of value 
m the differential diagnosis of sclerosing lesions of bone of doubtful nature 
The amount of alkaline phosphatase m the scrum m various bone diseases 
fluctuates independently of that of the acid phosphatase , it depends not on 
secretory activity of epithelial cells, but on osteoblastic activity either m reactive 
states of bone or in osteogenic tumours (q v ) 

(2) Hormonal control 

It has long been recognized that castration causes atrophic chanicv m the 
prostate — indeed John Hunter was aware of this— and beneficial results have 
been obtained b> castration in cases of benign, and more recently of cancerous 
enlargement of the prostate The discovery that administration of oestrogens 
also benefited some patients with carcinoma of the prostate has led to formulation 
of the general principle that the growth of prostatic cancer is encouraged by 
androgens and inhibited by ocstrogens Progressive histological studies and also 
estimations of the level of serum acid phosphatase following castration or 
oestrogen treatment support this view (Watkmson et al , Huggins and Hodges 
Schenken et a! Fergusson and Pagcl) It is now apparent that the characteristic 
epithelia of the normal prostate and of the benign and (some) malignant tumours 
of the gland have much in common as re^rds their phosphatase content their 
dependence upon androgemc activity and their reaction to orchidectomv or the 
administration of oestrogens (Haddow) Although striking alleviation has 
been obtained m many cases of prostatic cancer by castration or hormonal 
treatment jt is still too soon to conclude that these measures may effect permanent 
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common sites of metastases from other tumours, and doubtless for the same reason 
namelv that they are large bones containing red marrow Radiologists, ha\ing 
their attention focused on these bones because of the prevalent teaching regarding 
their mode of involvement from prostatic cancer, and also finding them a conve 
nient field m which to search for metastatic lesions, naturally discover such lesions 
here more often than they discover them elsewhere, and so obtain a false impression 
of their relative frequency 



Fio 291 — Osteoplastic vertebral metastasis of the tumour shown in Fig 288 (X ISO ) 

The route of dissemination of metastases in the skeleton is of course bound 
up With their distribution My necropsv experience typified in Fig 292, leads 
me to conclude that this takes place mainly by the usual routes, namely by imasion 
of veins or major lymphatics from the prostatic growth or its lymph nodal metas 
tascs, embolic dissemination to the lungs, and thence to the bones >ia the sjstemic 
blood stream Batson has advanced the interesting hypothesis that the rich 
vertebral venous plexus is the usual route of dissemination of prostatic and other 
ygrowths to the axial skeleton While recognizing that this route may well be an 
important auxiliary one after establishment of groulhs in the -vertebral region 
and of collateral channels of flow, following tumour invasion of large pelvic or 
vertebral veins, there is no reason to suppose that it supersedes the well established 
route via the lungs Batson, like many other workers, regards the not infrequent 
freedom of the lungs from growths m cases with metastases elsewhere as a 
‘ paradox ” But, of course, adequate microscopic study of such lungs will often 
confirm Schmidt s finding of arrested tumour emboli m pulmonary arterioles, 
and will show that the “paradox ’ is largely imaginary (see Chapter 10) m 
several cases of disseminated prostatic cancer without grossly obvious metastases 
m the lungs I have searched for and found minute metastases or arrested tumour 
emboli m the lungs It is quite probable however, that a prostatic growth or its 
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radiographic discovery of multiple osteoplastic lesions m bones with rare 
exceptions osteoplastic metastatic carcmoma m men is prostatic m origin (Figs 
290 291) Radiographically extemivc osteoplastic carcinosis can be mistaken 
for Paget s disease The metastases of prostatic carcmoma m bone have been 
well described by von Recklinghausen Kaufmann Fischer Defoy Axhausen 
JoU Purckhauer and Zemgulys 

The distribution of the metastases m the skeleton deserves special comment 
It IS often asserted mainly on radiographic evidence that the pelvis lumbar*^ 
vertebrae and upper ends of the femora are affected with disproportionate 
frequency whence it is concluded that these bones are usually reached by direct 
extension of the growth from the prostate \ia lymphatics or other channels 




Fio 290 — Skiagram of iwo lumbar vertebrae containing osteoplastic metastases of prostalic 
caranoma 

This assumption is more than doubtful Careful necropsy work shows that early 
metastases of prostatic carcmoma m bones arc often well circumscribed rounded 
masses with a scattered distribution very similar to that of metastases from other 
primary tumours Fig 292 depicts the distribution of metastases m the vertebrae 
m 4 cases of prostatic carcinoma m which thorough necropsy section of these 
bones was undertaken These show scattered distributions of the growths with 
no evidence of a centrifugal relationship to the primary growth— distributions 
which might equally well have been found with carcinomas of the breast or 
stomach or thyroid It is of course true that the lumbar vertebrae and pelvic 
bones arc common sites of metastases from prostatic cancer just as they are 
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the pelvis and lumbar vertebrae This opinion was based on the frequent finding 
of cancerous permeation of these lymphatics in the periprostatic tissues in 7 cases 
withmetasta'es in these bones It must be noted, however, that 4 of the 7 cases had 
visible metastases in the lungs, that there is no record of microscopical search 
of the lungs for tumour emboli in the other 3 <^ses, that only the pelvis and lumbar 
vertebrae were subjected to special examination and there was no necropsy study 
of the distribution of tumours in other parts of the skeleton, and that the authors 
admit that while perineural permeation was common m the periprostatic tissues 
“ very little evidence was found of involvement of nerves or of their lymphatics 
extending towards the bony pelvis ” 


CARCINOMA OF THE SEMINAL VESICLES 


Authentic examples of this disease are very rare Clinically, they are either 
regarded as carcinomas of the prostate or they cause errors of diagnosis by their 
metastases Trachsler reviev-ed previous records, and reported a case m which 
vertebral metastases led to a diagnosis of primary spinal disease Junghanns 
reported a case of ‘ sarcoma *’ — possibly anaplastic carcinoma — of the seminal 
vesicles with cerebral metastases which simulated primary brain tumour 
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lymph nodal metastases may sometimes invade neighbouring vertebral veins 
whence the tumour may spread into the adjacent bones , or that following 
establishment of secondary growths in the vertebrae by this or the more usual ^ 
embolic route, invaded vertebral veins may be a route of local direct or embolic 
spread withm the bones or from one bone to another The inyolvement of several 

neighbouring vertebrae in a large mass of secondary growth asm Case 1 Fig 292 



Fio 292 — Diagram to show distribution of spinal melastases m 4 cases of prostatic carcinoma 
Case I aged 83 all other bones clear including pelvis small metastases present in lungs 
Case II aged 66 metastases also in sternum and skull but not in pelvis no visible metastases 
m lungs 

Case III aged 70 metastases also m pelvis and sternum small metastases present m lungs 
Case IV aged 64 metastases also m pelvis and stcmiuti small metastases present m lungs 


may well be due to such local spread from a single miual metastasis in one 
of the bones It may be mentioned too that Roberts studying the spinal 
metastases of prostatic cancer found extensive plaques of growth on the deep 
surfaces of the laminae and ligaments and suggested that the lymphatics of the^ 
ligaments and neighbouring tissue might be an important route of extension of 
the grovvths within the spme from bone to bone 

Warren and co workers while agreeing that the metastasis of prostaiic cancer 
,to bones often takes place by the blood stream advanced reasons for believing 
that perineural lymphatics afford an important auxiliary route of metastasis to 




CHAPTER 35 


EPIDERMOID CARCINOMA OF THE PENIS AND SCROTUM 

In structure and behaviour tumours of the epidermis of the scrotum and 
penis resemble those of the skin generally (q v) Basal cell growths and tumours 
of the cutaneous glands are, however, very rare m these sites Because of differ 
ences in causation epidermoid growths of the penis and scrotum must be considered 
separately from those of the rest of the skin and from each other As m other 
situations no sharp distinction can be made between papilloma and carcinoma , 
V the one is only the non invasive form, and the other the invasive form of the 
same kind of growth, and all transitions arc seen 

EPIDERMOID CARCINOMA OF THE PENIS 
(1) Incidence and causation 

(а) Frequency and race 

Almost all penile neoplasms arc epidermoid carcinomas , carcinomas of the 
penile urethra are rare, and non epithelial tumours of the penis are rarer still 
some of the few supposed instances (c g the ’ endothelioma ” reported by 
Colmers) clearly being carcinomatous In most European countries and m 
America penile cancer is a relatively infrequent tumour , e g in England and 
Wales during 1930-1932 there were 496 deaths from penile cancer as compared 
for example with 18,876 deaths from gastric cancer 3,225 from lingual cancer 
and 2,668 from vesical cancer m males (Registrar General s Decennial Supple 
ment, 1938) 

Although accurate comparisons are not possible it is clear that penile cancer 
IS much commoner amongst the Oriental races, especially the Indians and Chinese 
j than amongst Europeans Thus m Nath and Grewal’s analysis penile cancer 
ranked high in the lists of tumours studied m Indian hospitals, accounting for 
about one tenth of all cases of malignant disease m males m most communities , 
and It accounted for 248 of 1,815 carcinoma biopsies reported by Cooray from 
Ceylon and for 1 8 per cent of cancers m Chinese (Ngai) 

(б) Circumcision 

Circumcision is undoubtedly the mam factor responsible for the racial 
cnees of incidence of penile cancer, and no genetic differences m susceptibility 
• need be postulated Amongst the Jews of all countries, who regularly 
circumcise in infancy, penile cancer is verv rare, perhaps indeed non cKisten 
(Sorsby) Amongst Mohammedans, who defer circumcision until childhood or 
adolescence, the disease occurs occasionally The sharp contrast between the 
rarity of penile cancer in Mohammedans and its great frequency m the u^ircum 
cised Hindus in the same communities is well shown in Nath and Greua s 
figures Ngai found phimosis m 87 of 88 Chinese patients Clinicians ana 
pathologists have of course long recognized that penile cancer m Europeans is 
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glans or prepuce and without signs of infiltration of the deeper tissue They may 
long remain m this stage, slowly extending, but eventually invasive carcinoma 
supervenes 

(3) Spread and metastasis 

Besides extending to and perforating the overlying prepuce, the tumours often 
invade the urethra and corpora cavernosa and spongtosa Some tumours spread 
preferentially within the vascular spaces of the erectile tissue (Kuttner , Colmer«) 
and It is possible that local embolic metastases may also occur in this tissue for 
areas of growth apparently separate from the mam mass arc sometime* to be 
found in more proximal parts of the erectile bodies 

Metastases m lymph glands develop at some stage of the disease in a high 
proportion of cases, 60 per cent according to Barney Although enlargement of 
the inguinal glands is usually present at an early stage, this is often due to 
inflammation only, tumour metastasis usually occurring relatively late (kuttner, 
Lane Claypon) Microscopical examination of the glands is therefore important 
for prognosis Kuttner found that m occasional cases the pelvic lymph glands 
were affected earlier than the inguinal glands 

Blood borne metastases have only occasionally been reported (Barney , 
Kuttner , Ngai) 

EPIDERMOID CARCINOMA OF THE SCROTUM 

(1) Incidence and causation 

(а) Frequency and race 

In England and Wales deaths from scrotal cancer are about half as numerous 
as those from penile cancer, e g 209 and 496 cases respectively during the years 
1930-1932 In native races and non industrialized countries, cancer of the 
scrotum occurs but rarely, if ever , the Kennaways could find no instances of 
this disease even from countries where penile cancer is common 

(б) Occupational and social factors 

Chimney sweeps’ cancer was the first tumour to be clearly recognized as 
occupational, by Pott in 1775 The most recent and detailed accounts 
tional cancer of the scrotum are those of Hueper (1942) and of Henry (194 ) 
while the Kennaways’ papers also give valuable analyses In the majority o 
cases scrotal cancer is clearly attributable to occupational factors occurnng in 
chimney sweeps, cotton mule spinners and gas, tar pitch and creosote 
and there is little doubt that benzpyrene and other caremogeme hydrocar on 
are the offending agents Further, victims of this disease m occupations n 
recognized as hazardous almost all belong to the industrial or other 
labouring classes professional and clerical workers being almost exempt ro 
scrotal cancer This therefore appears to be a form of cancer that is who 
or almost wholly dependent on environmental factors” (Kennaway 
Kennaway) The Kennaways suggest that those persons who from c oi 
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much more frequent m the uncircumaW than m the circumcised and that 
ph\moi.is IS pTCbcnt in a high proportion of patient'!, with this disease mote than 
one half of them according to Lane Claypon It is probable that penile cancer 
could be eliminated by general adoption of circumcision in infancy It is for 
future research to show whether or not carcinogenic substances are generated 
m retained smegma 

(c) Other possible carcinogenic factors 

As the Kennaways Ka\e shown carcinoma of the perns contrasts sharply 
with carcinoma of the scrotum in that its incidence shows no distuict relationship 
to occupation or social class This supports the \ieiv that the mam factor m 
causation is the presence of the prepuce, and that extrinsic carcinogens play 
little or no part Although examples ate recorded of carcinomas arising in or 
near the scars of former chancres (Barney , Leighton) it is doubtful whether 
venereal or other infections predispose significantly to the disease 

(d) The distribution of the tumours 

This also supports the view that extrinsic factors are of little importance m 
causation The almost invariable sites of origin are the glans or inner surface of 
the prepuce carcinoma of the skin of the perns or of the outer surface of the 
prepuce is rare 

(e) Age 

The mean age of European patients at the time of treatment is between 52 
and 54 (Lane Claypon) and the disease has only occasionally been observed in 
men under 30 (references by Leighton) In Onentah however the average age 
of patients is about a decade less than in Europeans eg 44 m Ngai s series 

(/) Pende carcinoma in animals 

This is one of the commonest tumours m the horse and it occurs also m the 
ox dog and cat (Feldman) Rudduck and I saw also two examples of carcinoma 
ot the skin of the abdominal wall close to the prepuce m dogs 

(2) Structure and growth 

The tumours are papillary or infiltrating epidermoid growths similar to those 
of the rest of the skm In their early stages they may long remain superficial and 
papillomatous and this papillomatous change mav take place over a wide area 
of the surface of the glans and prepuce or multiple areas of grorvth may be found 
Papillary tumours mav form large exuberant masses before showing much 
invasiveness but this does net justify their separation as a distinct group from 
the more invasive ulcerative form of growth It is not unusual for a well advanced*' 
growth to remain long hidden and unsuspected m a patient with phimosis 

A rare form of tumour is intra-epidermal carcinoma m situ this is the counter- 
part of Bowen s disease of the skm and has been called * Paget s disease of the ^ 
penis and erythroplasia , names which as urged in Chapter 14 denote only 
variants of the one kind of lesion Intra epidermal carcinoma of the penis appears 
as single or multiple shmy red or encrusted patches, flush with the surface of the 
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glans or prepuce and without signs of infiltration of the deeper tissue They may 
long remain m this stage, slowly extending but eventually invasive carcinoma 
supervenes 

(3) Spread and metastasis 

Besides extending to and perfonung the ovcriymg prepuce, the tumours often 
mvade the urethra and corpora cavernosa and spongiosa Some tumours spread 
preferentially withm the vascular spaces of the erectile tissue (Kuttner , Co!mer«), 
and jt IS possible that local embolic metastases may also occur m this tissue, for 
areas of growth apparently separate from the main mass arc sometime to be 
found in more proximal parts of the erci^ile bodies 

Metastases m lymph glands develop at some stage of the disease m a high 
proportion of cases, 60 per cent according to Barney Although enlargement of 
the inguinal glands is usually present at an early stage, this is often due to 
mffammation only, tumour metastasis usually occurring relatively late (Kuttner, 
Lane Claypon) Microscopical examination of the glands is therefore important 
for prognosis Kuttner found that m occasional cases the pelvic lymph glands 
were affected earlier than the inguinal glands 

Blood borne metastases have only occasionally been reported (Barney , 
Kuttner , Ngai) 

EPIDERMOID CARCINOMA OF THE SCROTUM 
(1) Incidence and causation 
(a) Frequency and race 

In England and Wales deaths from scrotal cancer arc about half as numerous 
as those from penile cancer, c g 209 and 496 esses respectively during the years 
1930-1932 In native races and non mdustnahzcd countries, cancer of the 
scrotum occurs but rarely, if ever , the Kennaways could find no instances of 
this disease even from countries where penile cancer is common 

(h) Occupational and social factors 

Chimney sweeps’ cancer was the first tumour to be clearly retOgnired as 
occupational, by Pott in 1775 The most recent and detailed accounts of 
tionai cancer of the scrotum are those of Hueper (1942) and of Henry (1946), 
while the Kennaways papers also give valuable analyses In the majority o 
cases scrotal cancer is clearly attributable to occupational factors occurnng m 
chimney sweeps, cotton mule spinners, and gas, tar, pitch and creosote werxers, 
and there is little doubt that benzpyrene and other carcinogenic hydrocarbon 
are the offending agents Further, victims of this disease m occupations n 
recognized as hazardous almost all belong to the industrial or other 
labouring classes professional and clerical workers being almost 
scrotal cancer This therefore appears to be a form of cancer that is who y 
or almost wholly dependent on environmental factors” (Kennaway an 
Kennaway) The Kennaways suggest that those persons who from cnoi 
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or professional necessity wash most are the least liable to scrotal cancer and 
that m cases of this disease in which no defimte occupational hazard has existed 
the disease may be due to lack of cleanliness in those exposed to coal smoke , 
in other words, possibly all town dwellers arc m some slight degree liable to 
chimney sweeps cancer 

(c) Site 

Most of the tumours arc situated on the anterior and lateral aspects of the 
scrotum, and rather mote often on the left side than on the right (Henry) 

(d) Age 

When in Pott s day bovs were engaged as chimney sweeps it was not unusual 
'for scrotal cancer to occur in children or adolescents (references by Hueper) 
With increasing recognition of this and allied occupational risks and the intro 
duction of protective legislation however youthful cases ceased to occur and 
the mean age of the victims of scrotal cancer steadily increased until it now lies 
late in the sixth or in the seventh decade (Henry) Henry also draws attention 
to the long periods of exposure necessary for the induction of the disease— from 
16 to 50 years after commencing work in the hazardous occupation The disease 
^may develop many years— up to 35 years— after retirement from, work Henry 
mentions one man who started work m the mule room at the age of 6 and developed 
scrotal carcinoma at 75 10 years after retirement 

(2) Structure, growth and metastasis 

What has already been said of epidermoid carcinoma of the penis and of the 
skin generally applies to that of the scrotum Benign warts may long precede 
invasive malignancy Multiple growths ate fairly common The tumours are of 
the usual cornifymg type seldom growing very rapidly but eventually extending 
widely to surrounding parts and ulcerating, producing inflammatory enlargement 
of the inguinal lymph glands at early stages and metastases in the glands at later 
stages and occasionally disseminating by the blood stream 
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or professional necessity wash most are the least liable to scrotal cancer , and 
that m cases of this disease in which no definite occupational hazard has existed 
the disease may be due to lack of cleanliness m those exposed to coal smoke , 
m other words, possibly all town dwellers are in some slight degree liable to 
chimney sweeps cancer ’ 

(c) Sue 

Most of the tumours are situated on the anterior and lateral aspects of the 
scrotum and rather more often on the left side than on the right (Henry) 

(d) Age 

When m Pott s day, boys were engaged as chimney sweeps it was not unusual 
"for scrotal cancer to occur in children or adolescents (references by Hueper) 
With increasing recognition of this and allied occupational risks and the intro 
duction of protective legislation however youthful cases ceased to occur and 
the mean age of the victims of scrotal cancer steadily increased until it now lies 
late in the sixth or in the seventh decade (Henry) Henry also draws attention 
to the long periods of exposure necessary for the induction of the disease — from 
16 to 50 years after commencing work m the hazardous occupation The disease 
^may develop many years— up to 35 years— after retirement from work Henry 
mentions one man who started work m the mule loom at the age of 6 and developed 
scrotal carcinoma at 75 10 years after retirement 

(2) Structure, growth and metastasis 

What has already been said of epidermoid carcinoma of the penis and of the 
skin generally applies to that of the scrotum Benign ‘ warts ’ may long precede 
mvasue malignancy Multiple growths are fauly common The tumours are of 
the usual cornifymg type seldom growing very rapidly, but eventually extending 
widely to surrounding parts and ulcerating producing inflammatory enlargement 
of the inguinal lymph glands at early stages and metastases in the glands at later 
stages and occasionally disseminating by the blood stream 
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IS certainly false (The rather distinctive ‘ Hurthle cell ” adenoma is considered 
along with carcinoma ) 

(2) Behaviour 

Most thyroid adenomas grow only slowly, and cessation of growth wuh 
degenerative changes is frequent Yet a long standing apparently stationaiy 
tumour may become a “ malignant adenoma ’ and produce metastases In 
addition to histological anaplasia and mitotic activity of suspicious degree in a 
tumour regarded as an adenoma*, there arc two other structural features 
which for prognostic purposes place tumours of otherwise ‘ benign *’ appearance 
in the malignant adenoma ’ class These are (a) predominant papillary structure, 
and (b) invasion of blood vessels 



Fio 293 — Colloid adenoma wilh much oedematous stroma (x 90) 


(a) Papillary adenomas cannot be distinguished from papillary carcinomas , 
Dunhill in his large experience saw only two tumours which he regarded as 
“benign papillomas’, and one of these later recurred I have seen two 
instances of infiltrative recurrence of tumours initially diagnosed as papillary 
adenomas Here is the history of one of these 

Case I — ^In April 1932 a woman of 44 years had had a slowly enlarging rounded 
tumour m her neck for 7 years Al operaljon a well-circumscnbed cystic adenoma 
10 centimetres m diameter was evacuated and enucleated Microscopical diagnosis was 
highly papillary adenoma potcntiaHy malignant Slow recurrence look 
in June 1935 a firm iJWefined mass of growth was excised This again showed well 
organized papillary growth identical with that removed 3 yeare earlier Further recurrence 
later look place and was deemed inoperable because of adhesion to the trachea 
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EPITHELIAL TUMOURS OF THE TH\ROID GLAND 

In the thyroid gland as jn many other organs, no sharp separation of 
epithelial hyperplasias benign, tumours and malignant tumours is possible 
Nodular areas of hyperplasia m goitrous organs become adenomatous structural 
distinction between adenoma and carcinoma is often impossible, and not a few 
benign adenomas of long duration eventually prove malignant by invading 
blood vessels and metastasizing someiimes with little or no change of structure 
Of course it is convenient and necessary to assign ihjroid overgrowths to one or 
another group and in most cases the tehaviour of the lesions corresponds with 
the experienced pathologist s opiiuon An adenoma is a well circumscribed 
encapsulated tumour with no evidence of invasive growth or metastasis A 
corciiionw is a tumour of any structure which shows evidence of invasive growth 
or metastasis its histological structure usually betrays its malignancy but is 
sometimes benign in appearance resembling m part that of any of the forms 
of adenoma or even of normal thyroid tissue The rare mixed tumours containing 
both epithelial and mesenchymal components will require separate consideration 

ADENOMAS 

I do not propose to repeat m detail the well Xnown features of these common 
tumours (see Marine, Tebbutt and WoodhiH and Joll) Most of them arise in 
goitrous thyroids they are therefore more frequent m endemic goitrous regions 
than m others, they affect women more than men and may be single or multiple 
They vary greatly in naked eye appearance, the tissue of some having the typical 
vesicular structure of normal thyroid or colloid goitre and that of others being 
solid and opaque , cystic change, haemorrhage pigmentation fibrosis and 
calcification are frequent 

(I) Microscopic structure 

This, like the naked eye appearance vanes greatly Colloid filled vesicles 
of all sizes and shapes well differentiated acmi devoid of colloid poorly differ 
entiated acini or almost diffuse sheets of epithelial cells, and papillary structures 
with or without colloid, are found (Figs 293 294) The stroma is often oedematous 
poorly fibrous and plentiful sometimes so abundant as to give the tumours a 
semi fluid translucent appearance Some tumours show predominance of one 
or other type of structure others show several or all of the possible structural 
vanants Mitosis is scanty in benign adenomas, whether of well differentiated 
vesicular or poorly differentiated types Squamous metaplasia as m the specimen 
depicted by Nicholson in his Fig 71 is rare Attempts to subdivide adenomas 
into colloid, foetal and mixed varieties arc futile and unnecessary and 
persistence of the term foetal is unfortunati. for Wolfer s viev that adenomas 
of predominantly non colloid structure arose from rests of immature tissue 
601 
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(6) ^ge incidence 

This differs httle from that of carcinoma m general The peak of the age disln 
bution curve of Pack and Le Fevre’s clinical series lay m the second half of the 
sixth decade, and the mean age was 53 years The mean age of males m Pember 
ton s senes was 53, of females 48, and 70 per cent of all cases uere between 
the ages of 40 and 70 years The mean age at death of my 9 necropsy cases was 
70 years The disease rarely appears m people less than 35 >ears old , but it may 
occur even in childhood, e g Pemberton’s senes included 4 patients under 10, 
all girls, the youngest aged 7 


(r) Sex 

In most series of cases there is a decided excess of females over males, e g 
3 to 1 m the mortality figures of England and Wales 1918-30 (Joll), 3 to 1 in 
Pack and Le Fevre’s clinical scries, and 1 7 to 1 in Pemberton’s senes Cooray s 
Cingalese patients were 24 women and 14 men, and all 7 of Qumland and Cuff’s 
Negro patients were women 


(d) PreMous goitre 

This is recorded m a high proportion of cases— between 25 and 60 per cent of 
cases m populations m which goitre is not specially prevalent, and m even higher 
proportions of cases m goitrous regions It is clear that nodular goitre and 
adenoma predispose to carcinoma {see Wcgelm s figures cited above) In a high 
proportion of cases, probably the majority, carcinomas arise m pre existing 
adenom is Graham and others placed this proportion as high as 90 per cent 
but, as Pembe ton has pointed out some long standing supposedly benign 
adenomas ’ may possess low grade malignancy ab mtuo Cole et al , m 
a good discussion of nodular goitre as a pre cancerous lesion, found that 37 
per cent of their carcinomas definitelv arose m adenomas but considered that the 
actual proportion was certainly greater than this the carcinoma doubtless having 
submerged the original adenoma m many cases 


(2) \dcnonias and carcinomas of the thyroid in animals 

Thyroid adenomas and carcinomas — it is often uncertain which— have been 
reported in many species of animals, including fish as well as dogs, horses cattle, 
sheep guinea pigs and rats (Ewald , Wegelm , Feldman , Hellwig , Da\ is) As m 
man so m animals, goitre usually precedes the development of tumours Metas 
tasizmg carcinomas of the thyroid arc common m dogs, especially in endemic 
goitrous areas , large veins are often invaded by tumours and metastascs occur 
principally in the lungs (Davis) 


(3) Structure 

Individual tumours may show predominance of one or another of the following 
types of structure or several or all of these ^nants may he found in one tumour 

(a) Colloid containing yesicular adenocarcinoma, resembling normal thyroid 
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The discovery that an enucleated tumour has a papillary structure however 
highly organized and quiescent m appearance, calls for at least partial thyroidec 
tomy of the tumour bearing part of the organ and a guarded prognosis 

(b) Demonstrable invasion of small veins in an adenoma ’ or its capsule 
places it unequivocally in the malignant class As Ehrhardt Erdheim Graham 
Warren and Dunhill have all shown later recurrence or metastasis from such 
tumours is frequent however benign *’ their structure 



FiO 294 -So-called foetal adenoma with small vesicles wjthout colloid and undifferen 
tiated diffusely scattered epithelium (x75) 


CARCINOMAS 


(1) Frequency and causation 
(fl) Frequency 

The frequency of cancer difTcrs greatly in different communities, according 
to the prevalence of goitre Thus Beiard and Dunct (cited by Wegelin) 
concluded that in endemic goitrous regions from i 5 to 4 per cent of all 
malignant tumours arose in the thyroid but m goitre free areas less than 0 5 per 
cent Wegelin noted the much greater incidence of thyroid cancer m necropsies 
m Berne the centre of a goitrous area than m Vienna Prague Berlin or the 
United States of America The ratio of mahpiant to non malignant enlargements 
of the thyroid seen in hospital practice m Great Bntain is indicated by Vaux « 
figures he found 25 cases of malignant disea e in 722 cases of goitre (3 5 per 
cent) and cited other senes showing proportions ranging from 1 to 5 per cent 
Various native races get thyroid cancer cg the Cingalese (Cooray), Tangan 
yikans (Connell) Bantus (Strachan), Negroes (Qumhnd and Cuff) 
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vesicular characters is a frequent form of growth, inseparable froin 
papiUar> adenoma (Figs 296 and 300) This is the kind of growth which 
IS prone to metastasize locally to the cervical lymph glands and to grow 
slowlv there, simulating a * lateral aberrant thyroid ’ (see below) 

(d) Carcinoma simplex occurs alone or along with other structural vanaatv 
It may be of alveolar polyhedral celled type, or may be diffuse and plco 
morphic ceiled and readily mistaken for sarcoma {Fig 297) Multmu 
cleated giant tumour cells arc common in anaplastic carcinoma There 
is no doubt that most of the reported ‘ sarcomas” and “ caremo sarcomas’ 
of the thyroid have been anaplastic carcinomas 

(e) Squamous cell structure resulting from metaplasia is rare (Nicholson, 
Pemberton) 

(f) So called “ Hurthle cell" structure (see be/oiv) 



Fig 297— Diffuse pleomorphic-ccUcd part of the pnmary growth from the same case as Fig 
296 (X 120) 

ThvToid carcinoma is remarkable for the diversity of structure which may 
be found in one tumour, as in the tumour described by Rosenthal and Wu»s 
in the tumour depicted m Figs 296 and 297, and m Case IV below On the other 
hand, some of the cystic papillary growths show remarkable uniformity of structure 
during a long metastatic career, and some of the highly anaplastic growths consis 
of similar diffusely cellular tissue throu^out (For good accounts and illustrations 
of the range of structure in thyroid carcinomas see Bell, Graham, Smith et a » 
Dunhill, Haagensen, Vaux and Joll) 

(4) “ Hurthle-cell ’ tumours 

The so called Hurthle cell ” tumours require separate mention, because of 
their rather distinctive structure and because of the doubtful propriety of thenam 



Fio 295 —Well differentiated colloid vesicular structure in a pulmonary metastasis of thyroid 
carcinoma from a man aged 69 (x60) 



Fig 296 —From a lymph nodal metastasis of cystic papillary adenocarcinoma m a woman 
aged 81 (X 120) 

(b) Non colloid acinar adenocarcinoma of \ariab!e degrees of differentiation 
often accompanies (a) 

(c) Papillary adenocarcinoma often cysUc and often associated with colloid 
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Fjo 7S9—Case It Carcinoma of lingual thyroid A «= larg<>eosmophJl^n«d tubular 
structure B = clear-celled structure C — invasion of lingual muscle ( X 1 W ^ 

but there are also maljgndnt members of the group which recur or 
(Haagensen Martin and Elkin) Most of the tumours have appeared i*' 
but Symmers saw a congenital one The tumour of the lingual thyroid m 
below t\as partly of large eosinophilic tilled type 
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Many writers from Langhans onwards, described large celled alveolar tumours 
of the thyroid, and several different hypotheses were advanced ascribing a special 
histogenesis to them some even supposing them to be of parathyroid origin 
A resemblance between the large eosmophihc cells of the tumours and the mter- 
follicular cells described by the histologist Hurthle in 1894, led some pathologists 
to adopt the eponymic name now m current use This is trebly unfortunate — first, 
because there is no real evidence that the tumoure are related to the cells described 
by Hurthle secondly, because the very existence of special interfolhcular cells 
in the thyroid is doubtful (JoU) and thirdly because, even if special cells of 
this kind exist and the tumours arise from them the eponymic name is inappro 
priate since Baber described the same cells 17 years before Hurthle {see Nonidez, 
and Wilensky and Kaufman) 



Flo 29S — Large<osinophd-ccllc<H Hurthte-cctl ) tumour (x 120) 


These large eosinophilic celled adenomas and adenocarcinomas of the thyroid 
almost certainly arise not from any special source but from the ordinary thyroid 
epithelium and constitute only one of the many structural variants of which its 
tumours are capable Tumours with this structure predominant appear to the 
naked c>e as well circumscribed solid homogeneous opaque white or yellow 
growths and consist microscopically mainly of large eosinophilic fin'*ly granular 
or foamy polygonal cells arranged m solid trabeculae or around small acmar 
spaces (Fig 298) Some tumours show extensive areas of clear celled structure 
like that of renal adenocarcinomas which indeed can be closely simulated , and 
as Wilensky and Kaufman noted parts of the tumours may show the more usual 
structural variants of thyroid carcinomas Many of the tumours are benign 
m that they grow slowly are well circumscribed and do not recur after remo\al 
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{a) Metastases in lymph glands 

Regional Jymph nodal metastases are common from infiltrative growths, 
whether of papillary or anaplastic types , but they are often long delayed or absent 
in cases of “ malignant adenoma ** m which the tumour is still largely confined 
within the adenoma capsule The following case exemplifies metastasis to the 
regional glands from papillary adenocarcinoma 



FiQ 300 --Case III Cystic papillary adcnocarcmoroa metastatic in a lymph gland Arrows 
point to calcified spherules colloid vesicles are marked X ( x 100 ) 

Case in (Mr Bakombe Quicks case ) — In November 1936 a man aged 34 first noticed 
multiple lumps m the left side of his neck and 2 months later in lus axilla In October 
1937 enlarged axillary lymph glands were excised and found to contain cysts filled with 
colloid and lined by simple cuboidal epilhchum Further enlarged glands slowly 
developed and in February 1939 several cervical glands containing cysts filled with 
brownish fluid were removed and found microscopically to show papillary 
carcinoma of thyroid ongin metastatic in lymph glands (Fig 300) In view of tbs 
report left hemithyroidectomy was performed although the gland was not palpably 
enlarged more glands in the anterior triangle were also removed The thyroid was lounQ 
to contain an jJI-defined area of scirrhous adenocarcinoma 1 5 centimetres in diameter 
which was quite impalpable and invisible from the surface of the gland the lymph glands 
contained multiple small deposits of papillary growth similar to that removed 
In March and April the posterior triangle and axilla w«rc explored and cleared of glands 
some of which contained deposits of similar growth Deep X ray therapy was begun m 
May and the patient remained well at the end of 1939 

‘ Lateral aberrant thyroids —Do they exist or are they always metastases 
m the cervical lymph glands from small unsuspected primary carcinomas of the 
thyroid ’ This questiori raised by cases like the foregoing has been discussed 
by Tebbutt and Woodhiii Dunhill Crile, Frantz et al and King and Pemberton 
In many of the supposed cases of ** lateral aberrant thyroids ’ , the authors ha>e 
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(5) Carcinoma of the lingual thyroid 

Wapshaw has reviewed the feNV recorded cases of carcinoma of the lingual 
thyroid and the following case exemplifies this rare condition 

Caselt^Mr A F Maclure s east ) — A man of 26 complained of difficulty in swallowing 
for several months Examination showed a rounded slightly lobulated sub epithelial 
mass 5 centimetres in diameter m the base of the tongue this was excised with some 
difficulty because it infiltrated the muscle at its marginj it consisted of solid white tissue 
Microscopically (Fig 299) it presented solid masses and trabeculae or irregularly hollow 
tubules of large epithelial cells most of which showed solid eosinophilic cytoplasm while 
others were vacuolated and empty in appearance no colloid-containing vesicles could 
be found The tumour subsequently recurred and proved fatal but details are not known 


(6) Function in thyroid carcinoma 

Since other ductless glands are the sites of hypersecretmg tumours and since 
parts of many thyroid carcinomas show a high degree of structural differentiation, 
we might expect signs of hyperthyroidism to accompany many of these tumours 
The proportion of cases in which this occurs however is relatively small and 
the interpretation often far from clear 

In the much quoted classical case of Etselsberg (1894) total excision of the 
idenomatous thyroid was followed by signs of sub thyroidism subsequently 
letastatic adenocarcinoma developed m the sternum and the sub thyroid 
“toms improved , exasion of the sternal tumour was followed by return of 
ymptoms , later still a tumour developed m the scapula but without further 
ne improvement Mon collected the older literature of associated thyroid 
ma and signs of thyrotoxicosis Pemberton found that m one third of 
with malignant thyroid tumours, the basal metabolic rates were above 
In Friedell s serjes hypeithyroidism was diagnosed m 57 of 412 
adenocarcinoma (13 8 per cent) this was more frequent with well differ 
d than with poorly differentiated growth and with non papillary than 
papillary ones From Fnedell s findings it appears probable that hyper 
tion by well differentiated adenocarcinomas indeed contributes to the hyper- 
oid symptoms But the question is complicated by the frequent presence of 
rous changes m other parts of the cancerous thyroids these parts may be 
ainly to blame for the thyrotoxic symptoms which may be aggravated as the 
result of invasive effects and pressure or vascular disturbances occasioned by 
the carcinoma There is no evidence that the thyrotoxic thyroid is particularly 
predisposed to tumour formation reports of patients with exophthalmic goitre 
later developing carcinoma are rare 

(7) Growth and metastasis 

No other kind of carcinoma shows a wider range of rate of growth and 
metastatic behaviour than thyroid carcinoma At the one extreme, there are the 
very indolent highly differentiated cystic papillary growths which metastasize 
to the neighbouring cervical lymph glands and spread slowly from gland to 
gland over a long penod of years at the other extreme there are the highly 
anaplastic sarcoma like growths which growt quickly to a huge bulk or disseminate 
rapidly and widely by the blood stream 
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the blood stream , multiple metastascs m lungs or bones commonly appear 
before the cervical lymph ghnds arc affected, and often these metastases are the 
first signs of disease 

Afefasfases in bones occur in at least one third of all fata! cases of thyroid 
carcinoma They are most frequent from malignant adenomas", and the 
structure of parts of the skeletal growths is often highly difTcrentiated and thyroid 
like Of course, Cohnheim ’s concept of " benign metastasizing gourc " has now 
only historical interest , as Berard and Dunct, Joll, Bel), Simpson and others 
showed, adequate examination of metastasizing thyroid tumours will always 
reveal ample structural evidence of carcinoma The skeletal metastases of thyroid 



Fig 301 —Mixed tumour from a dog showing closely mmgled glandular tissue and ossifvmg 
and cartilaginous tissue A is frem pnmaiy tumour m ihvroid B from an extension 
within a large thvroid vein ( x 70> 

carcinomas sometimes pulsate, a*, m the case which Rosenthal and I cesenbed , 
and pulsating metastases have been mistaken for aneurysms {Halbrcn , 

For other details regarding metastases m bones and diagnostic errors caused b) 
them, see Eisehbcrg Gierke JoH (1923) and my 1934 work 

MIXED TUMOURS OF THE THYROID 
Not uncommonly in dogs but rarely m man, there occur mixed tumours of 
the thyroid containing both thyroid epithelial tissue and neoplastic mesenchymal 
tissue usually osteogenic or cartilaginous Funkenstem (1903) reviewed the fvv. 
previous reports (Zahn s and Pick s) of such tumours m both dogs 'md man, 
ind described two malignant ‘ ostto chondro sarcomas arising m human 
goitrous thyroids He supposed the thyroid tissue which was present in these 
to be only included residues of goitrous tissue , for in his first case, as also in 
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remarked on their proneness to low grade papillary growth, their multiplicity 
their association with lymph glandular tissue and the frequent enlargement of 
the corresponding lobe of the thyroid Cnle, reporting 13 cases of ‘ papil 
lary tumors of lateral aberrant thyroids , noted of nearly one half of the cases 
that the corresponding lobe of the thyroid contained similar growth , yet he 
concluded that the tumours are essentially benign ’ and that it is probable 
that many cases reported as papillary carcinoma of the thyroid with metastasis 
to the regional lymphatics are m reality benign papillary lateral aberrant thyroids 
with a coexistent benign tumor m the thyroid gland Cnle s conclusion that 
lateral thyroids are essentially benign is markedly at variance with the findings 
of all other writers on this subject For example Frantz et al m 30 cases of 
lateral thyroid concluded that these showed malignant properties in 23 
patients, 8 of whom had died of the disease 

From Case III above and several similar cases I have seen and from my study 
of the literature, I think that the evidence fully warrants King and Pemberton s 
conclusion that so called lateral aberrant thyroid tumors are nearly always 
metastatic extensions to the deep cervical lymph nodes from a primary carcinoma 
m the homolateral lobe of the thyroid gland ' I had come to the same conclusion 
before I read King and Pemberton s excellent paper , and I would go even further 
and say that there is no evidence that devclopmcntally aberrant thyroid tissue 
ever occurs m the lateral position Sir Arthur Keith who has had a wide experience 
of developmental anomalies of the head and neck, informs me that he has never 
seen or read of an unequivocal instance of the presence of a mass of detached 
normal thyroid m the lateral position A ‘ lateral aberrant thyroid calls for 
hemithyroidectomy and if this is done a small carcinoma will always be found, 
if searched for in the excised lobe 

The following case also recorded elsewhere (Wilhs 1941 Cose 441) exemplifies 
not only diagnostic difficulty caused by metastases m lymph glands but also the 
wide variety of structure which a thyroid carcinoma may show 

Case IV — Tiistory — A woman of 62 was adnulted to hospital with a mass ]0 centimetres 
in diameter notued enlai^ing for 3 weeks ui her right axilla This was incised as an 
abscess no pus was found and a piece of tissue which was removed showed a 
rapidly growing round<cned tumour thought to be a sarcoma Necropsy 4 weeks later 
show^ that although the thyroid was not enlarged its right lobe was replaced by soft 
white growth microscopically showing diffuse round<ellcd growth like that from the ixilla 
but with acinar formation m places Multiple metastases were present in the cervical 
and axillary lymph glands and in the lungs and kidney The vertex of the skull showed 
a small area of erosion microscopical examination of which showed well formed colloid 
containing thyroid vesicles No other skeletal metastases were found 

(6) Blood borne metastases 

In a high proportion about three quarters of la»al cases of thyroid carcinoma 
metastases are present in lungs, other viscera or bones The source of haemic 
dissemination is often demonstrable veins invaded by growth can frequently 
be found microscopically m the primary tumours especially m malignant 
adenomas or their capsules (Ehrhardl Erdhcim Graliam Warren Dunhill) 
Sometimes the tumours grow massively into lar^ thyroid veins and extend into 
the jugular and innominate veins and even into the right atrium (Carrington, 
Shepherd, Wylegschanm) Malignant adenomas metastasize principally by 



614 


EPITHCUAL TUMOURS OF THE THYROID GLAND 


Linds of hetcrotopic tissues , these are tentomas (see Chapter 61) It is probable 
that m Zahn s first case (cited by Funkenstem) the tumour was teratomatous and 
not related to the tumours just discussed, for it contained not only cartilage 
and glandular tissue but striated muscle fibres also, and it was found m a 7 months 
foetus 
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Zahn s and Pick s cases metastatic growths consisted of sarcomatous tissues 
only and were devoid of epithelial elements Ewald reviewing 80 malignant 
tumours of the thyroid in dogs found 7 mixed tumours Chavannaz and Nadal 
concluded that the thyroid epithehum m these growths is truly neoplastic and 
that the malignancy of the tumours is total involving dll components 
The findings in a dog tumour which Rudduck and I reported (Figs 301 and 302) 
supported this view for an invaded large vein contained both osteosarcomatous 
and epithelial components of the growth That the former was the more actively 



Fig 302— From pulmonary mctastascs of Ihe tumour of Fig 301 A = osleosatcotna wilh. 
plentiful osteoid tissue extending within lung alveoli B = spmdle-ccll sarcoma with a focus 
of early osteoid differentiation (x 240) 

malignant tissue howcNcr was shown by the fact that multiple metaslases in 
the lungs consisted of il alone without any epithelial elements as m the case of 
Funkenstem and others As far as I know no case has yet been reported m which 
metaslases have been of mixed structure thereby proving beyond doubt the 
total malignancy of the tumours Specimens of mixed tumour deserve still 
more thorough study m order to settle this point and m any occurring m dogs 
or other animals an attempt to transplant the tumours and to segregate their 
components might lead to informative results just as it has done u ah the mammary 
mixed tumours of rats 

The osteosarcomatous or chondrosarcomatous mixed tumours of the thvroid 
appear to form a distinct and peculiar group arising in goitrous adult glands 
and associated with hyperplastic or neoplastic thyroid epithelium Unrelated to 
these arc some other reported mixed tumours of the thyroid containing other 
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INTRODUCTION 

Confusion still prevails regarding the nature and classification of th>mic 
tumours, the reasons being mainly two, namely (a) doubts m the minds of some 
writers regarding the origin of the small thymic cells, whether these arc immigrant 
lymphocytes or special cells derived from the th>mic epithelial reticulum, and 
(b) the great number of mistaken diagnoses of ‘ thvmic tumour" m cases of 
pulmonary and other non thjmic growths with anterior mediastinal extensions 
Brief discussion of these two sources of confusion is called for 

(1) The histogenesis of (he small cells of the thymus 

Is the small thymic cell a lymphocyte or an epithelial derivative If the former, 
then \vc must clearly distinguish between lymphoid tumours and epithelial tumours 
of the thymus If the latter, then the so called lymphoid tumours (‘ lympho 
sarcomas ’ , etc ) of the thvmus are not lymphoid at all and the round celled and 
epithelial celled growths are akin andean all be grouped together as " thvmomas " 
In m> opinion, the study of thymic tumours confirms the opinion of most embry 
ologists and histologists and shows conclusively that the small round cells are 
lymphocytes intimately admixed with the epithelial reticulum of the organ or 
its tumours The tumours show all degrees of such admixture, and all degrees of 
segregation of the two components The term “ thymoma” is only a means 
of escape from the practical difficulty of distinguishing microscopically between 
the more cellular diffuse lymphocytc-contammg carcinomas and the relatively 
rare true lymphosarcomas of the organ 

The thymus is of course not the only organ the tumours of which have presented 
this difficulty so also have some of (hose of the tonsil and other parts of the 
pharynx, organs to which the thymus is closelv related developmentally From 
all of these, arise carcinomas characterized by an abundant admixture of lympho- 
cytes with loosely textured or diffuse epithelial growth— the so called “lympho 
epitheliomas The lymphocyte nch thymic carcinomas are identical in structure 
and behaviour with their nasal and pharyngeal counterparts Hence, m theory 
at least, we must distinguish sharplv between true lymphoid tumours whether 
arising from thymic lymphocytes or from neighbouring lymph glands, and 
carcinomas arising from the thymic epithelial reticulum In practice this may 
sometimes be difficult an occasional highly anaplastic !ymphoc;^e rich “ lympho 
epithelioma may easily be mistaken for a Ivmphoid tumour In general 
diagnoses of thy mic * sarcoma ’ arc probably about as reliable as those o 
pharyngeal sarcoma” Many growths which were once called “lymphosar 
comas of the tonsil or pharynx arc now recognized correctly as anaplastic- 
carcinomas of lympho epithelioma type From a perusal of the literature, there 
is no doubt that the same mistake has frequently been and is still ^being ® 
regarding thymic tumours , many of the supposed “ sarcomas ” are real y 
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(3) Thymic tumours in animals 

Curtis et (fl recorded a high incidence of thymic tumours m a colony 
of rats , the tumours occurred m only one strain of animals, affected females 
more often than males, and were usually benign but sometimes malignant Rat- 
cliffe also observed thymic tumours m nts Feldman saw a carcinoma of the 
thymus m a evte, and Orr saw one in a rabbit 

PERSONALLY STUDIED CASES OF THYMIC EPITHELIAL TUMOURS 

I have studied 3 necropsy cases of thymic tumour m which the diagnosis is 
established beyond doubt These serve to show the range of structure and 
behaviour of this group of tumours 




Fig 303 — Case f Diffuse thymic caremonu with many admixed lymphocjtes (x 100) 

Case /—A female infant aged 1 year had shown recent general debility and 
with enlarged spleen and enlarged cervical axillary and inguinal lymph glands B'o® 
examination excluded leukaemia Necropsy — Large thymic tumour (70 

enlargement of many groups of lymph glands by tumour deposits diffuse and 
tumour infiltration of spleen (3tO grammes) All other viscera and bone marrow irw 
from growth Histology (Fig 303) — Growths in thymus glands and spleen 
similar structure consisting of large polyhedral and irregular epithelial cells 
reticular arrangement with sortie poorly formed whorls with many mitotic 
patchy infiltrations of lymphocytes partly focal and partly diffuse mingled with 
epithelial reticulum throughout large areas of necrosis present m places 
in briefly recording this case previously (Wiliis 1934) lUhough I classified it ^ 

as a thymic carcinoma with metastascs I suggested also the possibility of its being s 
Kind of sy>t«nic neoplasia affecting thymus glands and spleen simultaneously , 
study in the light of other publirfied cases however fully convinces me that the tu 
was indeed a thymic drcinoma 

Case II — Historv — In October 1936 a man aged 47 professional 
admitted lo hospital because of severe lei) precordial and epigastric pam of o 
duration worse on exertion and accompam^ by dyspnoea Skiagrams showw ^ 
basal pleural effusion and enlargement of heart shadow with a large oval projeclio 
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diffusely cellular carcinomas with admixed lymphocytes and genuine primary 
lymphosarcoma and other sarcomas of the thymus are very rare 

(2) Mistaken diagnoses of ‘ thjmic tumour ’ 

This second cause of error is even more serious than the first It cannot be 
too strongly insisted that the diagnosis of thymic carcinoma can be made with 
confidence only when careful necropsy examination has excluded the possibility 
of the mediastinal mass being secondary to some other growth This obvious 
requirement has so often been ignored, that many otherwise carefully recorded 
senes are rendered valueless for analysis of the properties of thymic growths 
For example Symmers recorded that m 10 of his 25 supposedly thymic 
tumours the larger bronchi were buried m tumor tissue ’ and that in many 
cases the bronchial walls were infiltrated and their lumina encroached on So 
also Parabutschew, though insisting that the diagnosis of thymic carcinoma 
necessitated exclusion of the possibility of a primary tumour elsewhere reported 
as thymic in origin two cases (his second and fourth) in which the lungs were 
extensively involved and might easily have been the primary source of the growths 
Crosby s tabular summary of recorded cases of thymic tumour shows how 
frequently the lungs are reported to have been involved secondarily and 
direct reference to many of these cases confirms the suspicion that the primary 
source and direction of spread may well have been misinterpreted 

Clearly, of course malignant thymic growths are likely to invade the lungs 
and It IS not intended to deny that some of the recorded tumours with extensive 
involvement of the lungs may indeed have been thymic m origin But clearly, 
involvement of the lungs necessarily introduces room for doubt regarding the 
primary source of the tumour and the more extensive this is and the more 
closely It is related to bronchi the greater is the probability of a pulmonary origin 
Pulmonary tumours arc much commoner than thymic ones they often produce 
massive lymph nodal or mediastinal extensions and these can arise from very 
small elusive pnmary growths {see Chapter 19) 

It may be argued that microscopical study should enable us to distinguish 
thymic from pulmonary and other carcinomas Certainly some thymic growths 
have a rather distinctive lympho epithelial structure and this may sometimes 
afford good evidence of the source of a tumour of otherwise doubtful origin 
But great expenence and caution will be needed in making such a differential 
microscopical diagnosis and the number of tumours m which it will be possible 
to do so must be small In most cases confident microscopical distinction between 
thymic carcinoma and poorly differentiated epidermoid or other anaplastic 
carcinomas of the lungs will not be possible 

For the foregoing reasons many of the recorded cases of ‘ thymic carcinoma 
(or thymic sarcoma ) arc suspect even though some of them may have been 
genuine enough Hence no trustworthy analysis of age or sex incidence or other 
properties is at present possible The number of unimpeachable cases so far 
recorded is too few to permit generalizations For useful accounts and references, 
sec Parabutschew Margolis Crosby and Wu (The thymic tumours associated 
With m> asthenia gravis or with endocrine disturbances are referred to separately 
below ) 
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4th and 9th dorsal and the 3rd and 4th luntbar vertebrae contained some irregular areas 
of soft white or mottled growth Naked-eye necropsy diagnosis was ‘ ? cystic anterior 



Fio 305 -^Case // Structure of carcinoma A — we!! defined epithelial clumps containing 
scattered Jymphocj tes B « diffusely mixed carcinoma and lymphoid cells ( x 300 ) 
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Its right border—? neoplasm Discharged improved m December he was readmitted in 
January 1937 because of another similar attack no noteworthy changes in physical 
signs or radiographic appearances diagnosa coronary occlusion again discharged 
improved Patient then remained well until August 1940 when he had an attack of 
pneumonia In October he began to suffer from pams m neck chest and left arm 
and from increasing dyspnoea hoarseness and feeling of pressure in chest Admitted 
to hospital m February 1941 he was found to have visible antenor bulging of upper part 
of sternum a large area of dullness to percussion enlarged superficial veins and right 
basal dullness Skiagrams showed large antenor mediastinal tumour and several well 
defined globular shadows m left lung field— metastatic tumours— hydatids Died in 
March 1941 Necropsy — Antenor mediastinum occupied by large well defined roughly 



Fio 304 —Case II Cystic carcinomatous masses separated by thick densely fibrous septa 
(X 80) 

wedge-shaped but lobulated mass 12 centimetres in transverse diameter 10 centimetres 
vertically and 4 centimetres m maximal thickness at its upper end displacing sternum 
forward overlapping both lungs and basal half of pencardium which were adherent to 
but not invaded by the growth This was very hard and on section consisted of small 
and large irregular cavities up to 3 centimetres in diameter lined only here and there by a 
thm layer of white tumour tissue and occupied mainly by fibrinous material or blood 
stained fluid and separated by (hick irregular partly calcified partitions continuous with 
the main capsule of the growth A bulging lobule of the growth projected towards the 
hilum of the right lung but without invasion of lung tissue Ail bronchi normal Left 
pleural cavity contained S discrete well-defined encapsulated hard cystic masses similar in 
structure to mam growth situated as followrs (a) atapex adiscoid mass lOcentimetres 
in mam diameter adherent to apex oflung upper nbs and deep tissues of neck (b) rounded 
tumour 9 centimetres in diameter in lower lateral part of pleural cavity (c) a smaller 
rounded tumour dose to preceding one (d) interlobar in position (e) between base of 
lung and diaphragm Lymph glands near angle of trachea were enlarged and contained 
soil white growth unlike that of the thymic and pleural tumours Liver contained reveral 
small scattered soft white or greyish mctjstases the largest 2 centimetres in diameter 
All other lymph glands viscera and brain were carefully examined and no growths found 
A small peptic ulcer was present in the stomadi a healed scar in the duodvnum and 
adrenals showed some nodular cortical hyperplasia The dura and bone of the right 
border of the foramen magnum presented a projecting mass of soft greyish tumour The 
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(issue admixed with lymphocytes, the epithelium being most disorderly and 
diffuse m Case I and most compact and well differentiated m Case III The three 
tumours are m fact “ lympho epitheliomas” of descending order of anaplasia 
and malignancy The structural variations displayed show clearly that the 
epithelium is the essential tumour parenchyma and that the lymphocytes are 
immigrants unrelated genetically to « The lymphocytes are of patchy distribution, 
of very variable proportions m different parts of the growths, and often most 
plentiful m perivascular tissues as if they had collected m the tumours in response 
to some lymphocyte-attrictmg property of the epithelium, n property which we 
w ould expect to vary from part to part of a tumour according to the differentiation 
and growth properties of its cells The absence of cornification m the three 
tumours is noteworthy , this accords with the findings of most other workers , 
squamoid characters in the tumours are often restricted to the formation of cell 
whorls or groups of cells resembling Hassall’s corpuscles Case II strikingly 
exemplifies both the cystic tendency of thymic carcinoma, and the great stromal 
proliferation Nvhich the more chronic forms of growth induce 

(2) Bcha\iour 

Cases I and II exemplify metastasis both to lymph glands and by the blood 
stream to remote viscera and bones In addition, Case 11 illustrates the slow 
progress of some thymic carcinomas, and also the unusual phenomenon of trans 
pleural transplantation of a \cry chronic tumour Danisch and Nedelmann 
saw a thymic tumour m a child of 3^ years the structure of which resembled 
that of my Case I but with a higher proportion of lymphocytes, and which invaded 
the innominate vein and metastasized widely to the choroid plexus, meninges, 
heart wall and kidneys, as well as to the cervical lymph glands The absence of 
mvasiveness or metastasis m my Case III leads us to a brief discussion of the 
thymic tumours associated with myasthenia gravis 

THYMIC TUMOURS IN MYASTHENIA GRAVIS 

Thymic enlargement m myasthenia gravis was first described by Carl Weigert 
in 1901 (cited by Blalock et al , 1939) In 1917, Bell collected 56 records of cases 
of myasthenia gravis m which necropsy or operation had been performed , 27 of 
these had thymic abnormalities, described as tumours m 10 cases and as persistence 
or simple enlargement of the thymus m the remainder Norns (1936 and 1937) 
and Blalock et al (1939 and 1941) have reviewed later records Norris at first 
inclined to the view that the lesion was hyperplastic only and not a true tumour, 
but later modified this opinion and concluded that it was an “ adenoma ’ The 
size and structure of the growth in some reported cases (as my Case HI) indicate 
true tumours, but in other cases (eg those of Blalock et al 1941) there has 
been simple enlargement only All of the tumours reported have been benign 
no definite case of associated carcinoma of the thymus and myasthenia has been 
reported The beneficial effect on the myasthenia of removal of the tumour has 
been well established, but the precise relationship of the two slill remains obscure 

THYMIC TUMOURS AND ENDOCRINE DISTURBANCES 

Although there is no clear evidence that the thymus produces an internal 
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compact or loosely reticular epithelium of stratified type but without cell nests or 
comification mitoses few Plentiful lymphocytes mingle with the epithelium in varying 
proportions The ramifying epithelial masses and cysts are embedded in and separated 
by bulky densely fibrous septa in whidi much calcification and some ossification have 
taken place Metastases in lymph glands liver and bones show spheroidal-cell carcinoma 
with many mitos^ lymphocytic infiJtralKMi though present jn parts is much less 
abundant than m the thymic and pleural tumours Diagnosis and commeni—tha histology 
establishes the diagnosis of thymic carcinoma of lympho epithelial type the neoplastic 
epithelium is similar to that of many pharyngeal tumours Remarkable are the long 
duration (at least 4J years probably much longer) the extreme cystic change in the older 
growths the great stromal fibrosis evoked by these the metaplastic ossification of stroma 
and the two distinct kinds of metastases namely those m the left pleura of the slowly 
growing cystic type with great stromal reaction as m the primary growth and those in 
the viscera of active carcinomatous structure and clearly of recent development Doubtless 





Fio 307 — Case III Details of epithelial whorls seen in Fig 306 (x 250) 

the sudden severe but evanescent attacks of thoracic pam m 1936 were due to rupture of 
part of the cystic thymic tumour into the left pleural cavity whence arose the peculiar 
unilateral metastases of relatively benign type like the parent tumour The more recent 
dissemination to viscera and bones must be attnbuted lo an exacerbation of growth rate 
and malignancy in some part of the primary growth 
Case III — Necropsy (Dr E H Derrick) on an emaaated man of 39 years who had 
had symptoms of myasthenia gravis for some years disclosed a firm well-defined nodular 
thymic tumour 5x5x25 centimetres weighing 34 grammes composed of grey or 
haemorrhagic tissue with spongy finely cystic areas enclosed m fibrous capsule and 
trabeculae Histology (Figs 306 and 307) — Bulk of tumour is composed of large masses 
of epithelium separated by vascular fibrous stroma Epithelium is of stratified type and 
contains some small whorls but shows no connfication Most of it is compact but 
other parts are loosely reticular or contain many small spaces Mitoses in tumour cells 
are very few Infiltrations of lymphocytes arc present in all parts most plentiful in the 
perivascular stromal tissue and mingled with the reticular areas of epithelium 

COMMENTS ON FOREGOING CASES 

(1) Slnicturc 

The three tumours have this m common— they all consist of an epithelial 
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EPITHELIAL PITUITARY AND PARAPITUITARY TUMOURS 

Epithelial tumours of the pituitary gland and of the developmental residues 
associated with it can be conveniently grouped as follows 

Group 1 Tumours of the secreting tissue proper 

1 Benign adenomas 

(a) Chromophobe 

(b) Eosinophil 

(c) Basophil 

(d) Mixed 

2 Carcinomas 

Group 2 Tumours of the parapituitaiy residues 

1 Simple cysts 

2 Squamous cell carcinomas and “ adamantinomas ’ 

Good general accounts with many references, include those of Strada (1911) 
and Erdhcim (1925) Cushing’s monograph (1912) and Dott and Bailey’s paper 
(1926) are major contributions to the subject Biggart and Dott (1936) have 
given a useful brief summary 

PITUITARY ADENOMAS 

The non invasive tumours of the pituitary secretory tissues are al) appropriately 
called adenomas Their structure and their all but constant intrasellar situation 
show that most of them arise from the anterior lobe , but though difficult to 
prove, it IS probable that occasional tumours may arise from the epithelium of 
the pars intermedia or of the pars tubcralis According to the staining properties 
of their cells, three mam types of adenomas are distinguished — chromophobe, 
eosinophil and basophil , but this distinction is somewhat arbitrary, since tumours 
of mixed type occur Pituitary adenomas occur mainly m young and middle aged 
adults , they rarely appear m patients under 20 years of age or m the elderly 

(1) Chromophobe adenoma 

This group comprising about two thirds of all pituitary adenomas, incites 
all adenomas the cells of which show non distinctive staining properties The 
growths are of very diverse structure Some of them consist of trabeculae oj 
polyhedral cells with intervening stroma and vessels, closely simulating the genera 
structure of the normal gland Others depart from this m various wayj, presenting 
reticular patterns, prominent penvascular mantles of cells elongated cells, or 
areas of pale cells with vacuolated cytoplasm Elsewhere (1938) I have deplete 
examples of these variations, and have stressed the structural diversity of the group 
Mitoses are infrequent, but no sharp separation can be made between the common 
benign tumours and the rarer malignant ones showing anaplasia mvasiveness 
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secretion certain pathological observations suggest some relationship of thymic 
and endocrine functions On the one hand thyrotoxicosis is often accompanied 
by thymic enlargement and on the other hand rare cases of thymic tumour or 
enlargement have shown marked endocrine disturhances Thuj> Leyton el al 
fully described the necropsy finding m two patients with thymic tumours, 
one m a boy of 1 1 years who had had hnsutism and diabetes, the other in a man 
of 31 with adiposity and diabetes both cases showed also enlargement of 
the thyroid and adrenal cortex Dugmd and Kennedy saw a thvmic tumour 
accompanied by similar endocrine disturbances m a woman of 64 Parkes 
Weber described a case of precocious muscular and sexual development in a 
boy who had also an extensive unilateral pigmented naevus and X ray evidence 
of marked thymic enlargement later, however, this boy developed normally, 
and the enlarged thymic shadow m skiagrams disappeared 
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and 1933) that these growths were the essential cause of a syndrome which he 
designated ‘ pituitary basophiiism ” and which is often referred to as “ Cushing s 
syndrome , is now untenable The s^dromc itself is very variable and often 
imperfectly manifcbtcd by patients with basophil adenomas (Russell et o/), 
and identical syndromes ate found in patients with adrenal cort'cal tumours and 
without pnuitary adenomas (references m Chapter 39) Hence, while it is true 
that basophil adenomas of the pituitary arc found m many cases showing the 
symptoms of Cushing s syndrome, all of these symptoms cannot be directly 
attributed to hypersecretion of basophil cells It is probable that the condition 
IS a polyglandular disturbance m which both pituitary and adrenal glands ate 
implicated Further careful necropsy and experimental work is needed to deter 
mine which of the many and variable symptoms included m the syndrome are 
related to pituitary dysfunction and which to dysfunction of the adrenal coitex 
or other ductless glands 

(4) Crowth and behaviour of pituitary adenomas 

Most pituitary adenomas grow slowly and non mvasively In their early 
stages they are often not encapsulated, and it is probable that they commence 
as focal hyperplasias which go on to tumour formation a sequence similar to 
that observed more clearly m the thyroid gland Since adenomas are with rare 
exceptions intrasellar growths they usually cause early enlargement of the 
pituitary fossa and early compression and hypofunction of the remainder of 
the gland Bulky tumours expand and project through the diaphragma sellae into 
the cranial cavity where they compress the optic chiasma and tracts, indent the 
hypothalamic region or mid brain fill and distend the third ventricle, and even 
extend through the foramina of Monro into the lateral ventricles They may also 
project into and distend the sphenoidal and nasal cavities Large tumours often 
show cystic and degenerative changes Striking examples of expansive extension 
will be found m Strada’s Erdheim s and Cushing and DavidofF’s studies Invasive 
growth or metastasis places the tumour in the malignant group now to be discussed 

CARCINOMAS OF PITUITARY GLANDULAR TISSUE 

Some pituvtarv tumours must be classified as malignant because of local 
invasive spread or, more rarely, metastasis by the cerebrospinal fluid or blood 
stream But these tumours ate not sharply separable from the common non 
invasive dennmas they are merely more aggressive members of the same 
species 

(!) Anaplasia and invasive spread 

When a pituitary tumour mvudes the neighbouring dura bones and sphenoidal 
sinus as in two cases which I reported m 193S it may be difficult or impossibe 
to be sure that the growths are indeed of pituitary origin and have not arisen in 
the sinus or other neighbouring parts However the whole of the evidence powu 
to a pituitary origin m my two cases, and indubitable instances have been desen c 
also by Stradn Dott and Bailey and others One of my specunens from i gu" 
of 14, showed a seminoma-like structure with ill defined groups of large sphefoida 
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and plentiful mitoses {see beh\i) Chromophobe adenomas produce no symptoms 
attnbutable to secretory activity of the tumour cells their usual endocrine 
results are due to diminished pituitdtv functions or to compression of neighbouring 
structures They often attain a large size 


(2) Eosinophil adenoma 

Tumours consisting wholly or partly of eosinophil cells with characteristic 
granules and producing excessive grovrth hormone constitute about one third of 
the pituitary adenomas Acromegaly or acromegalic gigantism is probably always due 
to eosinophil adenoma and predominantly eosinophil cell adenomas always 
produce acromegaly Predominantly chromophobe cell tumours may however, 
contain a few eosinophil cells without producing obvious acromegalic changes 



FiQ 308 — ^Pituilaiy adenoma composed entirely of eosinophil cells from a man aged 42 wilh 
advanced acromegaly (xt80) 

It is clear that eosinophil and chromophobe adenomas are not sharply distinct 
types but merely variants of the one Kind of tumour with gicater or lesser degrees 
of cellular differentiation and production of growth hormone Microscopically 
most of the eosinophil cell growlfe show a general structure closely similar to 
that of the normal tissue and with varying proportions of eosinophil cells m 
some cases all of the cells arc eosinophil (Fig 308) The tumours sometimes 
attain a large size but on the as erage they arc smaller than chomophobe adenomas 
For the clinical and pathological changes of acromegaly and gigantism see 
Cushing and Davidoff Knaggs and Laune 

(3) Basophil adenoma 

Basophil cell adenomas arc rare and small seldom exceeding a few millimetres 
m diameter and sometimes being almost microscopic Biggart and Dott mention 
having seen a specimen 2 centimetres in diameter Cushing s original view (1932 
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body of the sphenoid, in the capsule of the pituitary gland especially of its anterior 
lobe, in the pars intermedia and around the infundibulum The “ pharyngeal 
pituitary gland ” which is present m nearly all subjects (Haberfeld , Christeller , 
Melchionna and Moore), and the occasional epithelial residues m the bodv of 
the sphenoid, are rarely the site of tumours But the abundant residues in the 
pituitary capsule hnd infundibulum, found in about one third of adults (Carmichael, 
Susman), not infrequently give ongm to cysts and tumours, which ha\e often 
been lumped together under the unsatisfactory name ‘ craniopharyngioma” 
Most of these cysts and tumours arise from the suprasellar residues, but some 
arise from those within the pituitary fossa For good accounts see Critchley 
and Ironside, Erdheim, Frazier and Alpers (1931) and Frazier 



Fio 310 — -Wall of a pituitary cyst lined by ciliated epithelium found at necropsy_on a woman 
aged 29 with Frohlich s syndrome (x 450) 

(1) Simple cysts of the parapituitary residues 

These need not concern us m detail here They are usually lined by squamous 
stratified epithelium, in. contradistinction to intrapituitary cysts lined by columnar 
ciliated epithelium (Fig 310), which are bebeved to arise from Rathke s cleft in 
the pars intermedia (Frazier and Alpers, 1934 , Frazier, 1936) 


(2) Tumours of the parapituitary residues 

There occur slowly growing squamous cell carcinomas and adamantinomas^^ 
These are not distinct kinds of growth, and the improper term “ adamantinoma 
means no more than that tumours of the parapituitary residues often closely 
resemble m structure those of the paradental residues (Compare Figs 311 and 
312 with Figs 130-132 of Chapter 16) This resemblance is not surprising 
considering that both sets of residues have a closely similar developmental origin 
and consist of closely similar foci of indifferent epithelium Like their paradental 
counterparts also parapituitary adamantinomas ’ occur in relatively young 
subjects Of 18 cases described and reviewed by Critchley and Ironside, 7 were m 
the second decade and 6 in the third , the voungest patient was 7, and the oldest 
60 years Of 14 cases studied by Frazier and Alpers 9 were between the ages o 
and 17 and the ages of the remaining 5 patients were 25, 28, 33 38 and 50 I have 
examined 4 specimens of parapituitary “ adamantinoma ’ from patients age 
10 14 24 and 28 One of these, from Case XIX of my 1938 paper, is depicted in 
Figs 311 and 312 These slowly growing tumours are often cystic and calcine , 
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tumour cells with many mitoses accompanied by scanty stroma with collections 
of lymphocytes (Fig 309) 

(2) Cerebrospmal metastasis 

Cerebrospinal dissemination of a pituitary tumour was recorded by Cagnetto , 
although the necropsy was incomplete, this interpretation was probably correct 
Cairns and Russell briefly mentioned a case of bulky pituitary ad'*noma m which 
peculiar cells had been observed m the cerebrospinal fluid during hfe and in 
which necropsy revealed scattered cells in the spinal meninges but without gross 
tumour formation 



Fio 309 - Anaplastic seminoma like malignant pituitary tumour from a girl aged 14 {reported 
in 1938) (X 85 ) 

(3) Blood borne metastases 

These are very rare Budde s case of spheroidal-cell carcinoma with metastases 
m cervical lymph glands lungs and pleura was probably but not certainly of 
pituitary origin Dott and Barky mentioned a necropsy case of pituitary carcinoma 
with metastases in liver and lymph gland but gave no details \astliu s 
diagnosis of primary pituitary tumour in a case showing a large mediastinal 
growth and many metastases in bones cannot be accepted it is much more 
likely that the small pituitary tumour was metastatic and that a primary carcinoma 
of the lung escaped detection Similarly Gilmour s case of carcinoma of 
the pituitary gland with abdominal metastases was more probablv one 
of prunary abdominal — perhaps renal— carcinoma with a pituitary metastasis 
Forbes has reported a convincing speamen of carcinoma of the anterior pituitary 
lobe with metastases m the liver 

THE PARAPITUITARY RESIDUES AND THFIR TUMOURS 

Small foa of squamous celled or nondescnpt epithelium derived from the stalk 
of Rathke s pouch are found m the adult m the roof of the nasopharynx, m the 
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PITUITARY AND PARAPITUITARV TUMOURS IN ANIM\LS 

Hare described a chromophobe adenoma associated v*ith djstrophia adiposo- 
genitahs in a bitch aged 9 yeais, and referred to two previous reports of adenomas 
m horses White reported a peculiar squamous-cell cystic suprasellar tumour in 
a male dog of 4 years Great enlargements of the pituitary gland can be produced 
in rats or mice bv prolonged treatment with oestrogens (see Section V, Chapter 4} 
but it IS doubtful if these are true neoplasms, since there is as yet no evidence 
that they progress after cessation of the treatment VasqueZ'Lopez, however, 
has succeeded in producing large atypical growths with all the appearances of 
true tumours, by a combination of oestrogen treatment and the administration 
of either thiourea or acetylammofluorenc 
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PITUITARY AND PARAPITUHARY TUMOURS IN ANIMALS 

Hare described a chromophobe adenoma associated with dystrophia adiposo 
genitalis m a bitch aged 9 yeats, and referred to two previous reports of adenomas 
in horses White reported a peculiar squamous cell cystic suprasellar tumour in 
a male dog of 4 years Great enlargements of the pituitary gland can be produced 
m rats or mice by prolonged treatment with ocstrogens {sec Section V, Chapter 4) 
but It IS doubtful if the^e arc true neoplasms, since tht-re is as yet no evidence 
that they progress after cessation of the treatment Vasquez-Lopez, however, 
has succeeded m producing large atypical growths with all the appearances of 
true tumours, by a combination of oestrogen treatment and the administration 
of either thiourea or acetvlamtnofluorcne 
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CHAPTER 39 


TUMOURS OF THE ADRENAL CORTEX 
BENIGN ADENOMAS 

Smm-l cortical adenomas of the adrenals are frequently discovered incidentally 
at necropsy They appear as well circumscribed rounded yellow masses similar 
m appearance to the cortex of the gland, rarely more than 2 or 3 centimetres in 
diameter usually single but sometimes multiple They are found most often 
in middle aged or old subjects and m women more often than men and they are 
not associated with any distinct endocrine disturbances In structure they closely 
resemble the normal cortex and usually show pronounced hpoid vacuolation of 
their cells (Fig 313) Metastatic tumours m the adrenal cortex show a decided 
predilection for adenomas (Wilhs 1934) 

CORTICAL CARCINOMAS OR ‘HYPERNEPHROMAS” 

The nomenclature of the large progressively growing tumours of the adrenal 
cortex needs clarification The term hypernephroma has deservedly fallen into 
such bad odour because of its frequent misapplication to renal tumours and also 
to non cortical adrenal tumours that it should be discarded But to call the 
tumours carcinomas is to assert their epithelial nature while as pointed out 
m Chapter 2 histologists are loth to regard the adrenal cortex as epithelial 
However cells of the adrenal cortex and its tumours are epithelium like m their 
general structure and arrangement and most pathologists think of them as 
epithelial Hence I can see little real objection to applying the name carcinoma 
to the tumours Again, no sharp separation of benign and malignant growths is 
possible whether a large circumscnbed but growing tumour shall be regarded 
as an unusually active adenoma or as a carcinoma ’ which has not yet 
displayed invasiveness or metastasis is a matter of personal preference 

Bulloch and Sequiera s paper m 1905 was the first in this country to concen 
trate attention on the association of adrenal cortical tumours and sexual develop 
ment In 1912 Glynn published his classical account of the subject which he 
amplified vn 1921 m a further important paper Proof of the endocrine activity 
of the tumours was afforded by improvement m the signs of virilism following 
surgical removal of the tumours as m the cases described by Holmes (1925) 
and Murray and Simpson (1927) More recent reviews and general accounts 
of the subject include those of Kepler Kepler and Keating Simpson and Joll 
Broster et al and Cahill et al 

(1) Age and sex incidence 

No age IS exempt the tumours have been found m infancy and in old age 
but most patients have been between 25 and 45 years of age Females arc affected 
much more often than males and the same sex difference is seen m pre adolescents 
as m adults m 1939 Reilly et al found records of 40 cases m pre adolescent girls 
while m 1941 Kepler and Keating could find only 17 cases m boys 
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(2) Structure and growth 

Man> of the tumours have a well differentiated structure clo^eIy resembling 
that of the adrenal cortex When such tumours are well circumscribed and devoid 
of metastdses and have not recurred after surgical removal, no objection can be 
raised to calling them adenomas * But tumourj, of similar structure mav recur 
or metastasize, and distinction between benign and malignant growths is therefore 
arbitrary Other tumours, however, are frankly malignant m structure and 
behaviour, exhibiting varying degrees of cellular anaplasia and mvasiveness, 
and often showing variable differentiation in different parts, some areas being 
adrenal corlex-Iike while others show disorderly cellular pleomorphism These 
variations of structure arc well depicted by Cahill et al Special cytological 
details related to the hormonal properties of the tumours are discussed below 



Fjo 313 — Cortical adenoma of adrenil gland a solUary spherical tumour 1 5 centimetres tti 
diameter from a woman aged 60 (>"1^0) 


The sties attained by the tumours vary greatly Some have attracted attention 
by their endocrine results while still quite small , others have grown to huge 
sizes without producing noticeable hormonal disturbances As examples of 
large tumours may be mentioned the tumour of benign type accompanied by 
pronounced vinlism removed by Holmes which weighed 1,025 grammes > 
the malignant tumour accompanied by only slight hormonal upset, described 
by Anderson ct of , which weighed 1 780 grammes 

Examples of fatal recurrence after removal, or metastasis to the lungs, liver 
or elsewhere include those of Murray and Simpson Hare el al SimpbOn and 
JoU and Anderson et al In Feinblatts case a virilizing tight adrenal tumour 
m a woman of 32 had mvided the infenor vena cava and extended up to the 
heart In Busch’s case a man of 27 had gynaecomastia as the first symptom , 
enlarged left cervical lymph nodes appeared and biopsy of these established the 
diagnosis 



CHAPTER. 39 


TUMOURS OF THE ADRENAL CORTEX 
BENIGN ADENOMAS 

Small cortical adenomas of the adrenals are frequently discovered mcidentalJy 
at necropsy They appear as well circumscribed rounded yelloM- masses similar 
m appearance to the cortex of the gland rarely more than 2 or 3 centimetres m 
diameter usually single but sometimes multiple They are found most often 
m middle aged or old subjects and m women more often than men and they are 
not associated with any distinct endocrine disturbances In structure they closely 
resemble the normal cortex and usually show pronounced Iipoid vacuolation of 
their cells (Fig 313) Metastatic tumours in the adrenal cortex show a decided 
predilection for adenomas (WilUs 1934) 

CORTICAL CARCINOMAS OR ‘ HYPERNEPHROMAS” 

The nomenclature of the large progressively growing tumours of the adrenal 
cortex needs clariRcatvon The term hypernephroma has deservedly fallen into 
such bad odour because of its frequent misapplication to renal tumours and also 
to non cortical adrenal tumours that n should be discarded But to call the 
tumours carcmomis is to assert their epithelial nature while, as pointed out 
m Chapter 2 histologists are loth to regard the adrenal cortex as epithelial 
However, cells of the adrenal cortex and its tumours are epithelium like m their 
general structure and arrangement, and most pathologists think of them as 
epithelial Hence I can see little real objection to applying the name carcinoma 
to the tumours Again, no sharp separation of benign and malignant growths is 
possible , whether a large circumscribed but growing tumour shall be regarded 
as an unusually active adenoma ' or as a carcinoma ' which has not yet 
displayed mvasivcncss or metastasis is a matter of personal preference 

Bulloch and Sequiera s paper m I90o was the first m this country to concen 
trate attention on the association of adrenal cortical tumours and sexual develop 
ment In 1912 Glynn published his classical account of the subject which he 
amplified in 1921 in a further impoxlanl paper Proof of the endoerme activity 
of the tumours was afforded by improvement m the signs of vinhsm following 
surgical removal of the tumours as m the cases described bv Holmes (1925) 
and Murray and Simpson (1927) More recent reviews and general accounts 
of the subject include those of Kepler Kepler and Keiting Simpson and JoH, 
Broster et a! and CahiU et al 

(1) Age and sex incidence 

No age is exempt the tumours have been found m infancy and m old age 
but most patients have been between 25 and 45 years of age Females arc affected 
much more often than males and the same sex difference is seen m pre adolescents 
asmaduUs m 1939 ReiUyctaf found records of 40 cases in pre adolescent girls, 
while m 1941 Kepler and Keating could find only 17 cases m boys 
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(d) Other endocrine changes 

Adrenal cortical tumours may produce any of the symptoms comprised in 
Cushing’s syndrome of so called ** pituitary basophilism’ (Lescher and 
Robb Smith , Hare et al , Kepler and Keating , CabiJl ei aJ) These symptoms 
include purplish cutaneous striae, raised blood pressure and patchy decalcification 
of the skeleton, as as hirsutism and obesity These changes point to the close 
interrelationship between the pituitary and adrenal glands, discussed fully by 
Vines and by Burrows , and they also show that “ pituitary basophilism” is 
not a proper synonym for Cushings syndrome, a question already discussed 
m Chapter 38 

Hormonal assays of the iinne of patients with virilism or feminism due to 
adrenal cortical tumours have substantiated that these effects arc due to excessive 
production of androgens or oestrogens respectively Patterson et al , Anderson 
et al , Callow and Crooke, and other workers cited by Burrows have demon 
strated excess of androgenic steroids m the unne of patients with vinhsm 
Burrows et al demonstrated excessive oestrogenic hormone m the urine of 
the feminized male patient described by Simpson and Joli , this excess disappeared 
after operative removal of the tumour and returned with its recurrence (Seealso 
the discussion following Broster s paper, 1946) 

Cytological studies show a relationship between the cellular structure of the 
tumours and their hormonal activity The fuchsmophil reaction of Vines is 
strongest m tumours with androgenic properties According to Goormagtigh, 
the cells of virilizing tumours form siderophii and fuchsmophil granules, those 
of feminizing tumours do not, but show vellow pigment granules and those of 
tumours devoid of endocrine effects show neither Ross carefully compared 
the structure of Simpson and Job’s speamen of feminizing tumour with that 
of a tumour from a woman with vinhsm, and found significant differences of 
cytology and staining properties 

Adrenal cortical dysfunction without tumour must be mentioned Endocrine 
disturbances similar to those accompanying tumours can also be brought about 
by simple hyperplasias or even hyperfunction without enlargement of the glands 
In many cases of this kind recorded by Broster et al , Vines found “ essential 
hyperfunction with vinhsm ” to be almost constantly associated with strongly 
positive fuchsmophil properties of the adrenal cortex , while m cases of Cushing s 
syndrome the fuchsmophil test was usually negative or only weakly positive 

ADRENAL CORTICAL TUMOURS IN ANIMALS 

Adenomas or carcinomas of the adrenal cortex are amongst the commonest 
visceral tumours of cattle , Feldman (1932) saw 19 examples and referred to 
others and Rudduck and I studied 4 specimens Although these tumours are 
often large, vascular and necrotic most of them arc well circumscribed and 
devoid of metastases In sheep also, adrenal cortical tumours are one of the 
commonest forms of new growth Feldman (1931) saw 10 cases, with unilateral 
tumours m 7, bilateral tumours m 3 animals , although these appeared histologic 
ally malignant no metastases were present Rudduck and I examined bilateral 
cortical adenomas from 2 dogs Feldman refers to one recorded instance of 
adrenal carcinoma m a horse Curtis et al , Ratchffe Hueper and Ichmo'vski, 



CORTICAL CARCINOMAS OR ‘HYPERNEPHROMAS 


633 


(3) Endocrine results of adrenal cortical tumours 

The complexity of this subject can be gauged from a perusal of Pirt VI of 
Burrows’s book on the sex hormones From the normal adrenal cortex, 
more than a score of different but related sterol substances ha\e been isolated, 
some of them androgenic, some oestrogenic some with progestin effects, and some 
with more general metabolic effects not related to sexual characters It is then 
not surprising that adrenal cortical tumours should produce a wide range of 
endocrine disturbances and that analysis of the syndromes produced should 
still be far from complete 

However the mam syndromes originally outlined bv Glynn are now fairly 
well understood m terms of the properties of androgenic, oestrogenic and other 
substances known to be elaborated by the cortex and its tumours These 
syndromes varying with the particular hormones secreted and with the age and 
sex of the patient can be conveniently grouped thus 


(а) Tumours uir/i no recognizable hormonal results 

Examples and references are given by Kepler and Keating and by Cahill et al 
Some of these growths have been highly malignant anaplastic ones but others 
have shown well differentiated tissues 

(б) Tumours with changes due to excess of androgens 

These form by far the largest group which is divisible into four sub groups 
according to age and sex 

(0 In female infants or children the usual results are precocious growth 
and sexual development of male type with enlarged clitoris and labia and 
sometimes if the tumour occurs m foetal life atresia or other malformations 
of the vagina The child may thus have pseudo hermaphrodite characters 
and there may have been doubt as to its true sex Adiposity may also 
occur Reilly et al reviewed 40 cases m pre adolescent girls 
(ii) In female adults there occur voice changes hairiness of male distribution 
coarsening of skin acne amenorrhoea adiposity the development of 
masculine contours and atrophy of breasts and internal genitalia 
(ill) In male children premature sexual skeletal and muscular development 
are observed 

(iv) In male adults as might be expected, endocrine results are often not 
apparent 

(c) Tumours with changes due to excess of oestrogens 

The most striking instances arc m adult males the symptoms include impo 
tence atrophy of the genitalia and mammary enlargement and secretion (Mathias 
Busch Burrows et al Simpson and Joll) Oestrogen secreting tumours in 
adult females probably produce no special endocrine result but occurring 
m young children they may cause premature feminine puberty and menstruation 
as m Bulloch and Scquiera s case 



CHAPTER 40 


TUMOURS OF THE PARATHYROID GLANDS 
INTRODUCTION 

When m 1891 von Recklinghausen gave his classical description of generalized 
fibrocystic disease of bone, the parathyroid ongtn of this disease was unsuspected 
The story of the discovery ofthis relationship, foreshadouedm 1904 bj Askanazy’s 
observation of a case of associated parathyroid tumour and von Recklinghausen’s 
disease, and culminating m Mandl s successful treatment of such a case by para 
thyroidectomy in 1926, is well told by Drennan, Barr and Bulger, Hunter and 
Turnbull, Elmslie et at , Castleman and Mallory and Alexander et al, to whom 
the reader is referred for fuller details and examples Before 1926, the relationship 
of parathyroid dysfunction and osteitis fibrosa had still been debatable Many 
workers had observed enlargement of the parathyroids as a secondary result of 
various skeletal diseases , and as late as 1923, Dawson and Struthers, in their 
excellent account of a typical case of associated generalized osteitis fibrosa and 
parathyroid tumour, concluded that the latter was a sequel of the former However, 
the therapeutic effect of parathyroidectomy made it clear that generalized fibro 
cystic disease of bone was the result of hyperparathyroidism 

Most parathyroid tumours have been classified as benign adenomas and 
relatively few of them as carcinomas , but, although this subdivision is useful 
and justifiable, there is no sharp separation of the two groups Castleman and 
Mallory also sharply distinguished between cases showing generalized 
hyperplasia affecting all parathyroid bodies simultaneously and true neoplasms 
arising focally m one, or occasionallv two, glands and growing progressively 
However, while hyperparathyroidism sometimes results from non neoplastic 
hyperplasia or hypcrfunction, m most cases it is due to true tumour formation 
Thus Castleman and Mallory, m their anal\sis of 1 60 previously recorded cases of 
hyperparathyroidism and 25 cases of their own, found that tumoms outnumbered 
cases of simple hyperplasia sevenfold We are concerned here with the true 
tumours only but it must be admitted I think, that multiple tumour formation 
may sometimes be difficult to distinguish from hyperplasia 

My own experience of parathyroid tumours is limited to the following two 
cases, one with and the other without signs of hyperparathyroidism 

\ Case I (Dr / Le Af Kntebone s casff — History — A. man 67 vears of age with advanced 
Veneraiized fibrocystic disease of bone and with hypercalcaemia and hypophospbaiaemw 
operated on and a left sided parathyroid tumour which extended down into t 
trodiastinum was removed This weighed 60 grammes and consisted of uniform gmyis 
btpwrv firm tissue A palpable tumour 2 centimetres in diameter in the right side oft 
neck was not removed After the operation the blood-cilcium and phosphate value 
became normal and treatment was directed to mechanical straightening of the deform 
fentqra Htstalog} — The tumour is a ^rpiral parathyroid adenoma consisting mamiy 
of Clear principal cells arranged in o^ds and foldM masses with small spaces an 
pseud^acmar structures in places (Figs 314 and 315 ) 


636 



REFERENCES 635 

aod Heiman observed adrenal cortical tumours m rats Berner (cited by 
Holmes) is said to have seen vinlism in a hen with an adrenal tumour 
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cercbellopontmij angle adherent to the dura above the foramen magnum and 
microscopically a typical meningioma and (c) multiple cortical adenomas of both 
adrenal glands (The muhiphcitv of tumours in this case vs notev-orthy ) 



INCIDENCE AND CAUSATION 

(1) Age 

Castleman and Mallory found the following age distribution of 154 cases 
of functioning adenoma 


Decades - - - 

, 

j 


'* 1 

5 

1 

6 

7 

8 ' 

9 j 

Total 

Number of cases 

0 

1 ' 
1 

25 

i 1 

37 

38 

1 

It 

i 

5 

1 : 

154 


(2) Multiplicity 

The tumours are usually single Hunter and Turnbulls review comprised 
24 cases with solitary tumours and 3 cases with tv.o tumours each 

(3) 

Iirvall recorded scries females outnumber males, usually m the ratio of about 
2 to 1 \ e g 108 women to 45 men in Castleman and Mallory s analysis, 10 to 4 
m Alexander s cases 

\ 



INTRODUCTION 


637 


Case 7/ — History — An obtse woman of 55 years who had had irregular metrorrhagia 
for 12 years underwent hysterectomy for tnuUiph. large uterine myotnrs and became 



FiQ 314— Core 7 larathyroid adenoma clear-celled trabecular and pseudo acinar structure 
(x 64) 

comatose and died the day following the operation f^ecropsy disclosed (a) a yellowish 
ovoid tumour 2 5x15 centimetres in the position of one of the inferior parathyroids 
microscopically a parathyroid adenoma composed mainly of large solid liver like oxyphil 



cells but with also areas of small cuboidal cells in annus like clusters and of vacuolated 
clear cells (Fig 316) (fc) a welWcfincd tumour 4 centimetres in diameter in the right 
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described by Gentile et al , excision of the primary tumour resulted in the return 
of (he blood chemistry to normal , the later development of a metastatic deposit 
in a lymph gland was accompanied by return of the chemical changes of hyper 
parathyroidism, which again disappeared after removal of the metastasis, and 
the patient remained free of further recurrence 4 years from the time of the 
original operation This case was also notable in showing microscopic invasion 
of small veins by the growth The cases of Alexander et al were diagnosed as 
“ carcinomas ” because of their cytology and capsular invasion, but they produced 
no metastases and did not recur after removal 

THE RESULTS OF HYPERPARATHYROIDISM 

Details of the now well known alterations of bone structure and blood 
chemistry brought about by hyperfunctioning parathyroid tumours will be found 
m the papers already cited, and need be summarized only briefly here 

(1) The bones 

The classical features of von Recklinghausen’s disease are beautifully depicted 
m the papers of Dawson and Struthers and of Hunter and Turnbull The 
principal changes arc decalcification, fibrous replacement, cyst formation, 
osteoclastomas , and fractures and deformities The “osteoclastomas”, 
consisting of giant celled tissue closely resembling that of the giant cell m>clomas, 
occur in more than 50 per cent of cases , since they disappear after removal of 
the offending parathyroid tumour, they are not genuine neoplasms As Dawson 
and Struthers pointed out, the giant celled tissue of fibrocystic disease is a rcac 
tionary tissue related to bone resorption, and it later undergoes fibrosis and cyst 
formation It is important for clinicians to know that the bone changes m hyper 
parathyroidism can be mistaken radiographically for Paget’s disease (Couch and 
Robertson) and also that gicat enlargement of the jaw may simulate leontiasis 
(Cohen and Kelly) 

(2) The blood chemistry 

The changes include rise of serum calcium and of phosphatase and fall of 
serum-phosphates These revert to normal levels following removal of the 
offending parathyroid tumours 

(3) Urine changes 

Urinary excretion of calcium and phosphates is increased Precipitation of 
these leads to intra tubular calcification of the kidney and to stone formation m 
the pelvis (Albright et a/} Renal lithiasis occurs m more than half the cases 
With hyperfunctioning tumours, and is sometimes the cause of the first sympt^s 
In some cases nephrectomy or other surgical treatment for calculi has 
carried out years before recognition of their cause, as in Cohen and Kelly s case 

(4) Metastatic calcification 

This may take place m many organs besides the kidneys e g m the gastric 
mucosa and alveolar walls ot the lungs in Barr and Bulger’s third case and m 
almtkt every tissue of the body m the case of Dawson and Struthers 
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(4) Causation 

Nothing IS kno vn of this There is no evidence that simple hyperplasia of 
the parathyroids, whether primary or secondary to disturbances of calcium 
metabolism m various renal or skeletal diseases, predisposes to tumour formation 
Hadfield and Rogers saw a parathyroid tumour of 64 grammes unaccompanied 
by hyperparathyroidism in a patient with acromegaly, and they found 6 previous 
reports of parathyroid adenoma or enlargement accompanying pituitary disease 
Perlman also refers to the evidence suggesting a pituitary parathyroid relationship 
in calcium metabolism, and describes a dog in which he found pituitary adenoma 
adenomatous hyperplasia of the parathyroids, skeletal decalcification and chronic 
nephritis I have found no other records of parathjroid tumours in animals 

STRUCTURE AND GROWTH 

Parathyroid tumours are well circumscribed and many of them encapsulated 
The tissue is uniform m texture and usually brown or greyish m colour The size 
attained vanes , tumours of between 100 and 200 grammes have been recorded 

Most of the tumours have a microscopical structure closely like that of normal 
parathyroid tissue consisting of trabeculae of characteristic clear cells or less 
often of oxyphil cells or of both Study of the tumours conBrms the opinion of 
most histologists that there is no essential difTercnce between these two varieties 
of cells but that they are the same cells seen m different phases of activity , all 
combinations and transitions of the two varieties are seen m the tumours Tumours 
consisting mainly or wholly of clear cells show a close resemblance microscopically 
to clear celled renal carcinoma especially when the presence of cystic spaces and 
convolution of the trabeculae give (he growth a pseudo glandular pattern (see 
Figs 314 315) The structure IV usually well differentiated and uniform through 
out only a minority of tumours showing irrcgulanlies of cellular structure and 
arrangement Alexander et al depict cellular and nuclear pleomorphism giant 
tumour cells mitotic figures and invasion of the tumour capsule 

MALIGNANT PARATHYROID TUMOURS 

In a small minority of cases invasive properties or very rarely mclastascs 
denote some degree of malignancy Guy Gentile et a! and Alexander et al 
have reviewed the records of such cases In some of these the details given 
are scanty and doubt remains regarding the identity of the tumours Reports 
of malignant tumours of this region supposed to be of parathyroid origin but 
without evidence of hyperparathyroidism must be examined very critically , 
and it must be remembered particularly that a parathyroid origin has been 
attributed erroneously to some thyroid tumours (q \ ) However, m some 
reported cases the signs of hyperparathyroidism have been present or the structure 
has been characteristic Malignancy of such cases has been restricted to local 
invasion of slight or moderate extent or local lymph nodal metastases I know 
of no fully substantiated instances of metastasis of parathyroid tumours by the 
blood stream In Guy s case local recurrences invaded the skin In the case 
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INTRODUCTION TO MESENCHYMAL TUMOURS , FIBROBLASTIC 
TUMOURS AND MYXOMAS 

INTRODUCTORY REMARKS ON THE MESENCHYMAL TISSUES AND 
THEIR TUMOURS 

(1) Intermutability of mcscnch)mal tissues 

In the past, students of normal histology ha\e been too apt to assume that 
the different kmds of tissues and cells m the adult arc permanently determined 
invariable structures, each a distinct immutable species capable of producing by 
proliferation cells of its own kind only A study of pathological histology, i e 
of what the various cells can be and do in all manner of abnormal environments, 
soon corrects this error and shows that great transformations of cellular structure- 
metaplasias — are possible in most tissues The cells have much wider potencies 
for differentiation than arc ever displayed m health , abnormal conditions of 
growth are needed to reveal their dormant potencies or plasticity 

In no other group of tissues arc metaplasias as frequent or as important for 
the pathologist as in the derivatives of the mesenchyme— fibrous, mucoid, 
adipose synovial, meningeal, cartilaginous, osseous haemopoietic vascular and 
reticulo endothelial tissues As a striking instance of the protean potencies 
of reparative mesenchymal tissue may be mentioned the metaplastic formation of 
bone and bone marrow in scars or old inflammatory foci or m the walls of arteries 
Not only is the bone formed ui stfii, but so also arc all the elements of the marrow 
— haemopoietic cells, megakaryocytes reticular elements and fat cells , cartilage 
also IS often present along with the bone None of these can be immigrants , 
they must all anse by divergent differentiation from the local fibroblastic and 
vasoformative elements of the reparative tissue Conversely bone is recomertible 
into connective tissue * osteitis fibrosa ’ , Paget’s disease and many other decal 
cifymg and fibrous replacement lesions exemplify the fibrous metaplasia of 
osseous tissue Clearly then, the fibroblast lipoblast, osteoblast angioblast 
etc are not as has often been assumed sharply separate species for under patho 
logical circumstances, proliferating cells of these kmds may redifferentiate into 
dells of other kinds Proliferating mesenchymal tissue, typified by reparative 
granulation tissue with its fibroblasts and blood vessels, can produce all or 
nearly all that embryonic mesenchyme can produce In brief, regeneration is 
resumed embryonic growth and metaplasias are the evidence of resume 
embryonic plasticity The multiplying cells of a regenerating mesenchymal tissue 
“ undergo a true rejuvenescence, and approach once more an embryonic condition 
The cells become less differentiated de facto as well as in appearance T 
can onlyVnean that some of the earlier potencies are reacquired ’ (Nicholson 
1923) \ 
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Fmally it is to be noted that not all parathyroid tumours produce hyperpara 
thyroidism , occasionally clinical eKaminatton or necropsy reveals a tumour 
which has occasioned no demonstrable hormonal results (Hadfield and Rogers 
and my Case II) 
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Appreciation of the variability of the mesenchymal tissues will save 
the pathologist from accepting over-rigid conceptions of classification, from 
inventing artificial sub divisions within the mam tumour types and from particj 
pating in pointless discussions over the histogenesis of tumours exhibiting aberrant 
differentiation 

(3) “ Bcmgn ’ and ‘ malignant relative terms 

The mam thesis of Chapter 3, that “ innocence ’ and “ malignancv ” are not 
distinct properties of tumours but are merely terms of prognostic comemence, 
IS particularly pertinent to mesenchymal tumours Between fibromas and fibro 
sarcomas, lipomas and liposarcomas, chondromas and chondrosarcomas lymph 
omas and lymphosarcomas, no sharp lines of demarcation can be drawn Each 
tumour must be judged on its own merits — on its rate of growth, its cellular 
structure, and its powers of infiltration or metastasis Many a fibroma ’ or 
‘ chondroma ’ , adjudged benign from its microscopic structure and slow nte 
of growth, has yet recurred or metastasized On the other hand, manv a cellular 
fibroma, the microscopic structure of which has justifiably caused anxiety, has 
yet been well circumscribed and has been cured by simple enucleation Some 
‘ benign ” giant cell tumours of bone have metastasized and proved fatal While 
there are, of course, a great many mesenchymal tumours the malignancy of which 
js plain Irom their microscopic structure, there are also manv others for the 
prognosis of which great histo pathological experience is necessary— and even 
then mistakes will be made In the following chapters benign and malignant 
tumours of each cell type ate considered together— fibroma and fibrosarcoma 
chondroma and chondrosarcoma, and so on 

(4) The meaning of ' sarcoma " 

A sarcoma is a mabgnant tumour arising from any non epithelial mesodermal 
tissue — fibrous mucoid, fatty, osseous, cartilaginous, synovial, Ivmphoid, haemo 
poietic, vascular, muscular or meningeil The simplest nomenclature specifies 
each form of sarcoma by 'in appropriate prefix fibro , myxo , hpo , osteo etc 
It has not been customary to think of the leukaemias, Hodgkin’*' disease and 

plasma cell tumours as “ sarcomas , or to speak of malignant meningeal or synovial 
tumours as meningiosarcoma *or“synoviosarcoraa” , but it is quitejusUnaD e 
to do so, for these are all malignant non epithelial mesenchvmal neoplasms 
Malignant tumours of *;erosal and vascular endothelium if such indeed occur, 
would also be embraced by the definition The inclusion of all these diverse forms 
of growth under the one generic name ‘ sarcoma * is warranted not only by ^ 
common mesenchymal origin of their parent tissues, but aho by them . 
similarity of behaviour The definition properly excludes two special 
/ mabgnant non epithelial tumour, gUoma and chordoma both of non mesencnym 

\ Every kind of tumour is recognized histologically by its cellular 
An epithelial tumour can only be recogni^d as such if its cells show some 
of epithelial aggregation , it as olten happens a carcinoma is. so anaplas 
its cHls have lost all polarity and arrangement, then the microscopist 
alfirmVits epithelial nature So also, the microscopist alone can affirm the ® 
matous nature of a tumour only when it displays a recognizable degre 
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Histologists describe the presence in the connective tissues of the adult body 
of undifferentiated mesenchymal cells Hiesc presumably have the potencies of 
embryonic mesenchymal cells and may be supposed capable of differentiating 
into any of the adult tissues derived from mesenchyme It is quite probable that 
these ceils may be the source Of some of the mesenchymal tumours But it would 
be splitting hairs to debate whether or not the^ cells or the differentiated cells 
of the tissues are the usual origin of tumours for most kinds of adult cells of 
mesenchymal origin can multiply and when they do so they often display their 
reacquisition of embryonic potencies by redifferentiatmg m aberrant directions 
The young multiplying progeny of formerly differentiated cells probably possess 
plunpotence equivalent to that of undifferentiated mesenchymal cells which have 
never matured 


(2) The kinship of the various mesenchyma! tumours 

The plasticity or capacity for diverse differentiation plainly seen m simple 
regenerative proliferations of the mesenchymal tissues is amply evident also m 
their tumours and has led to many needless disputes over histogenesis and 
classification and to complicated and redundant terminology Names like fibro 
angio myxoma or haemangio elasio myxoma or chondro myxo haem 
angio endothelio sarcoma (names which have actually been used) while they 
may be tolerable as shorthand dcscnpiions arc all too apt to be invested with 
histogenetic implications and so to impede clear thought The very use of such 
names shows plainly the plasticity of the proliferating tissues a plasticity which 
makes a rigid classification of mesenchymal tumours impracticable Fibromas 
chondrify or ossify osteogenic sarcomas contain cartilaginous or fibrous areas , 
fibromas contain myxomatous areas and vice versa lipomas are often partly or 
predominantly fibromaious the fibromatous component of mammary fibro 
adenomas becomes cartilaginous or bony predominantly vasoformative ( angio 
matous ) areas arc found m tumours of other kinds all gradations and 
combinations are seen between the several named variants of lymphoid tumours — 
lymphatic leukaemia lymphosarcoma Hodgkin s disease and rcticulosarcoma, 
and endkss confusion has resuUed from attempts to segregate a group of endo 
theliomas from other mesenchymal growths Of great interest is a report by 
Gilmour of a recurrent tumour in an adult which consisted of mucinous tissue , 
like embryonic mesenchyme with also lipoblasts and haemopoictic cells and for 
which therefore the suggested name mesenchymoma ’ is appropriate 

Of course just as it is necessary and useful to distinguish by appropriate names 
the various differentiated normal tissues derived from mesenchyme so also it is 
necessary and useful to distinguish by corresponding names the various tumours 
showing predominant differentiation of this or that type It is also true that the 
kind of differentiation exhibited by a tumour is m most cases wholly or maml) 
that of the tissue from which it has sprung e g that osteogenic tumours usually 
spring from bone cartilaginous tumours from cartilage fibroblastic tumours 
from connective tissue and so on The ccU types of the several differentiated 
kinds of mesenchymal tissue naturally tend to be perpetuated m their tumours 
But It IS a mistake to be misled by tennmology into assuming that the species 
cither of the normal tissues or of their neoplasms are unrelated and immutable 
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that cell v,ill cease to be “ endothelial * So also synovial “ endothelium ” consists 
merely of mesenchymal cells which have come to line a s>no\ial ca\it> No 
sharp distinction can be made between these cells and the subjacent fibroblasts 
of the svnovial membrane Synovial “endothelium” and synovial fluid can 
develop from non synovial connective tissue when mechamcal conditions are 
appropriate, as m false joints and bursae The special properties of endothelial 
cells of all kinds ate, m fact, properties acquired by mesenchymal cells placed in 
certain positions with respect to special body fluids or other environmental factors 

(ii) Do characteristic tumours arise from endothelium Tumours do, of 
course, anse from and tend to reproduce the specific structures of, vascular, 
synovial or meningeal tissues But these already have their appropriate names 
and nothing is gamed by embracing them under the further common label ‘ endo 
thelioma’ , an angioma, a synovioma and a meningioma have no more m 
common than other tumours of mesenchymal origin To force them together 
under a common name merely because they all represent tissues which have 
fiat celled surfaces is artificial and an affront to histogcnetic principles It is 
necessary to add here that most so called ‘angiomas” arc not even tumours, 
but malformations, so that their artificial alliance with true tumours like mcrun 
giomas IS particularly confusing 

If It be argued that the name “ endothelioma” (or “ mesothelioma ") is suU 
useful to designate a distinctive group of malignant tumours with vasoformative, 
rcticulo endothelial or coelom formative characters, I reply (a) that for the very 
rare malignant angiomas the name “angiosarcoma’ is preferable, as being 
uniform with the names of other specific kinds of sarcoma and as being less 
cumbersome than “ haeraangio endothelioma ”, (6) that for the rare spindle 
celled or pleomorphic celled primary tumours of lymphoid tissue “ reticuio 
sarcoma ’ is the appropnate specific name, (c) that I have not seen an acceptable 
report of a primary coelomic endothelioma ’ , and that the only tumour which 
I myself ever ventured to diagnose as such, a tumour m a hydrocele, turned out 
to be a metastasis from an undetected bronchial carcinoma (WiUis, 1938), and 
{d) that the great majority of reports of supposed ‘ endotheliomas ” whether of 
lymph glands, serous cavities or bones are either wholly inadequae or carry 
clear internal evidence that the tumours were secondary to undiscoveied primary 
growths elsewhere {see Chapter JO) 

Further, there are no histogenctic grounds for supposing that a sarcoma 
ansmg from the laver of cells lining a vascular or coelomic space would be any 
different from a sarcoma arising from the immediately extravascular or subserous 
cells As we have seen the surface cells are what they are by virtue of their po^ 
tons If m a tumour thev cease to hold surface positions they will cease to M 
“ endothelial ’ cells Confronted then by a cellular vascular sarcoma, how sha 
we decide whether on the one hand it arose exclusively from preformed vascular 
endothelium a'nd that its vessels display its vasoformative properties or on « 
other hand from indifferent fibroblastic or other mesenchymal tissue and that i s 
vessels represent nerely the inevitable blood supply of a growing cellular , 
The problem is the ,same as that of the origin and potencies of the vascular an 
extravascular cells i^reparativc tissue, and the solution is the same name y, 
that all these young mesenchymal cells are plastic and mterconvertiofe, an 
disputation over their endothelial * or “ non endothelial ’ nature is pointless 
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differentiation to\%ards one or another of the non epithelial mesodermal tissues i c 
jf It IS recognizable as a fibrosarcoma an osteosarcoma a leiomyosarcoma 
etc A completely anaplastic sarcoma is mdtstmgmshablc by microscopic study 
alone from any other completely anaplastic gro^vths These considerations 
though self evident are constantly being ignored in. medical and pathological 
literature Neoplasms ate dubbed sarcomas ( round celled , spmdle 
ceiled mixed celled or giant ce/ted ) merely because parts of them 
often only small biopsy fragments, have been found diffusely cellular Some 
writers go even further in their preconceptions of sarcomatous structure and 
seeing epithelial clumping amidst diffuse tumour tissue call tumours alveolar 
sarcoma carcino sarcoma or ‘ sarcoma carcinomatoidcs These sources 
of confusion have already been discussed m Chapter 8 (and see WilUs 1932) 
Here f repeat my conviction that excluding tumours sufficiently differentiated for 
positive histological identification there is no type of structure alleged to be 
characteristic of any form of sarcoma (or endothelioma’) which may not 
be perfectly imitated by areas of atj^ical carcinoma 

This vvarmng against the all too prevalent mistake of calling tumours ‘ sarco 
mas just because they are anaplastic and diffusely cellular does not of course 
imply denial of the existence of anaplastic cellular sarcomas But the recognition 
of such tumours as sarcomas depends upon evidence other than the microscopic 
namely on the knowledge that the primary growth arose in some non-epithehal 
organ such as a lymph gland .a bone or a muscle and this knowledge js often not 
certain unless complete necropsy has shown that the presumed primary growth 
was indeed primary and not a metastasis from some unsuspected tumour elsewhere 
Histological diagnosis must not be allowed to run ahead of the available evidence 
and when the evidence is still jnconclusivc the wise pathologist will be content to 
diagnose undifferentiated cellular malignant neoplasm of uncertain origin 

(S) £ndothel<oni3 

This JS the place to record once and for all my opinion of this much abused 
name Two questions must be answered — (i) What is endothelium ’ and (ii) 
Do any specifically characteristic tumours arise from it ’ 

(i) Whai IS endothelium ** Most would agree that this name is usefully applied 
to the fiat layers of cells lining vascular and serous cavities to which some would 
add the la>crs of cells lining memngeal and synov'ial cavities Now both embry 
ology and pathology show plainly that these flat layers of celts are endothelial 
not by virtue of any specific properties of the cells but by virtue of their positions 
Studies of the proliferation and fate of fibroblasts and vasoformative cells in 
reparative tissue show that vascular channels in this tissue appear and disappear 
repeatedly m accordance with purely mechanical factors This plasticity of all 
the elements m young mesenchymal tissue should cause no surprise to the patholo 
gist and surgeon both of whom know well that the highly vascular granulation 
tissue of today rich in endothelial channels will in a few weeks be an avascular 
scar devoid of endothelium and containing only fibrovytes The young multiplying 
cells in the repiratwc tissue arc ready to become either endothelial cells or fibre 
cytes (yes or osieocytes or chondrocytes or fat cells or hacmopoictic cells) as 
may be determined by local conditions An endothelial cell js merely one 
which has come to line a vascular cluniiel and when that channel disappears 
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Between cellular anaplastic highly malignant growths of this kind and slowly 
growing, densely fibrous, benign growths structurally resembling normal fibrous 
tissue, there is a complete senes of tumours of intermediate structure and behaviour 



Fio 317 ~An area of early chondnficanon m a partly cartilaginous subcutaneous fibroma 
3 centimetres m diameter from a woman aged 27 (x 120 ) 

Moreover, primarily fibnfymg tumours cannot be sharply separated from other 
mescnchvmal growths, for some of them show mctaplaslic mucinous change, 
chondnfication or ossification (Fig 317), or admixture with adipose cells It is 
merely a matter of personal preference whether to apply to these tumours such 
names as * chondro fibroma ’ and “ myxo fibrosarcoma ” or to call them 
“ chondrifying fibroma ” and “ fibrosarcoma with mucinous change ” 

I do not intend to repeat the well known descriptions of the structure of 
fibromas and fibrosarcomas — their varying degrees of cellulanty and of collagen 
content, the latter determining their texture and their hardness or softness All 
gradations and combinations between dense tendon like fibrous tissue and 
undifferentiated pleomorphic celled sarcoma are encountered The latter show> 
great cellular variety, often including many giant and multinucleated tumour cells , 
the fibroblastic nature of these, and also of poorly collagenous spindle celled 
fibrosarcomas is often uncertain for it is difficult to distinguish included collagen 
fibres from fibres formed by the tumour cells 

(2) General behaviour 

While highly differentiated, densely fibrous tumours usually behave as benign 
fibromas there are exceptions to this rule as in the following two examples 

Case J {reported in detail m J938)— A man aged 49 had noticed a S'jcnins 
of h)s tibia for a year Skiagrams showed an expanding central radio translucent i 
thought to be either osteins fibrosa or a benign tumour Excision of the ^ 

of the tibia with insertion of a bone graft was performed The lesion sho«ca 
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Briefly then, my position is that for well differentiated growths of those 
mesenchymal tissues which happen to possess surfaces we already have adequate 
distinctive names and that for poorly diffcrenhated sireomatoqs growths of these 
tissues the name endothelioma is stiH unnecessary and m view of what we 
know of the plasticity of multiplying mesenchymal cells, inappropriate 

{€) The uhiquitj of mesenchymal tissues and regional peculiarities of their tumours 
Mesenchymal tissues are ubiquitous so that no part of the body is exempt from 
mesenchymal tumours This widespread distribution of tumours of any given 
type makes a general analysis of their properties not only difiicult but also of 
doubtful value for differences of site are accompanied by differences of behaviour 
Thus fibromas of nerve sheaths fibromas of bones and fibromas of the abdominal 
wall though all consisting of broarUy similar fibroblastic tissue show many 
differences of age and sex incidence structure and behaviour Strictly speaking 
then the only satisfactory way of discussing the characters of tumours of a given 
cell type is to do so piecemeal region by region This however would entail a 
great deal of repetition regarding those general features of structure and behaviour 
which are common to the whole class In the following chapters I have attempted 
to strike a compromise between a broad survey of each class and particular 
accounts of those regional subclasses with peculiar features In doing this I have 
deliberately omitted or curtailed descriptions of those characters of the various 
tumours which are well known and adequately presented m most text books 
and have preferred to draw attenuon to less familiar features and viewpoints 

(7) Frequency and causation of mesenchymal iomoaes 

Considering the abundance and ubiquity of mesenchymal tissues m the body, 
and their ready proliferative response to injury mesenchymal tumours are sur 
pnsmgly infrequent This fact alone is significant as regards the supposed 
traumatic and irntauonal causation of tumours although reparative and chronic 
inflammatory changes arc everyday occurrences mesenchymal neoplasia is rare 
Experimental results confirm this fibroblastic and other sarcomas though 
readily evoked by specific carcinogenic agents are rarely if ever produced by 
non specific injuries {see Chapter 4) The mesenchymal tumours produced experi 
mentally by carcinogenic agents resemble in structure and behaviour those 
occurring spontaneously m animals and man it therefore seems reasonable to 
assume that the spontaneous growths arc Jikcly to be due to similar specific 
agents and to search for these m the histones and environments of the patients 
At least one kind of mesenchymal tumour m man the osteosarcoma of workers 
m radio active materials is already known to be caused by an external agent 
V another leukaemia m benzol workers is strongly suspected and further instances 
vull no doubt be brought to light by future research 

PREDOMINANTLY COLLAGENOUS TUMOURS FIBROMA AND 
FIBROSARCOMA 

(I) General structure 

Mesenchymal tumours the cells of which recognizably differentiate as collagen 
forming fibroblasts are fibromas or fibrosarcomas according to their behaviour 
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as some workers have done, that all or most fibroblastic tumours arc neurogenic , 
there are many fibromas devoid of evidence of a relationship to nerves 


(4) Dermal fibromas 
(a) Sclerosing angiomas 

The skin is, of course, an important site of neurofibromas But m addition 
to these, there also occur m the dermis small well defined but non encapsulated/ 
yellowish tumours consisting of spindle shaped, irregular or multangular fibro 
blasts along with more or less abundant collagen and thick walled narrow blood 
vessels, well depicted by Harvey ct al in their Figures 16-19 The collagen 
fibres are often densely aggregated into well defined sometimes hyalinized bands, 
continuous at the tumour margins with the fibrous bands of the dermis These' 
growths have been variously designated by dermatologists and pathologists as 
‘ dermatofibroma ”, ” xanthofibroma ”, “ sclerosing angioma ”, “ fibrosarcoma” 
and ‘ spindle cell sarcoma ” (Stccker and Robimon) They arc indolent, quite 
benign growths, rarely attaining a diameter of more than 1 or 2 centimetres 
in as many years, and not suffering ulceration save accidentally*' Most of those 
which I have studied have been from the foot or leg but I have seen them also 
from the hand forearm, thigh and neck Their precise histogenesis is uncertain 
The absence of encapsulation and the occasional inclusion of dermal nerves 
in their spreading margins do not justify the assumption that ihev are ncuro 
fibromas, which m other respects they do not resemble Their plentiful content 
of small vessels or of structures like obliterated vessels suggests the probability 
that ihev arc sclerosing angiomas The cause of their vellow colour deserves 
further investigation , it is not due to foam cell accumulations , Harvey et at 
demonstrated mtra cellular haemosiderm m one of their specimens 


(6) Keloids 

Keloids form a distinct class of growths of the dermis These densely fibrous, 
persistently recurrent hyperplastic scars are adequately described m most surgical 
works It is doubtful whether they arc true neophsms , the local or general 
predisposition of the skin of those affected, the special liability of dark skinned 
races to keloid formation and the general characters of the lesions, all suggest 
rather some non neoplastic disturbance of reparative growth 


(5) Fibroma or ‘ desmoid tumour” of the abdominal wall 

This rare growth, 66 specimens of which were reviewed by Stewart and Mouat 
(1924) and 77 by Pearman and Mayo (1942) is a very distinctive one In more 
than 80 per cent of the cases the patients have been parous women and in mos 
of the remainder of the cases the growths have arisen at the sites of 
scars or other injuries The tumours develop usually during the third or 
decades of life They arise from the muscular aponeuroses of the abdomin 
wall usually below the level of the umbilicus and onlv rarely m the 
[They are non encapsulated, and infiltrate the neighbouring muscles which becom 
included and atrophied m the growth Hicy may attain a great size 
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fibrous tissue with cysts and was diagnosed microscopieally as osteitis fibroma The 
graft failed a sinus persisted and amputation through the upper third of the leg was 
performed 7 months later The patient then remained well for a year when swelling of 
the amputation stump was noticed Skiagrams showed a large soft tissue mass and 
irregular erosion of the ends of the tibia and fibula Re amputation through the lower 
third of the femur was performed Examination showed a large mass of hard fibrous 
tissue enveloping the bone ends and infiltrating the muscles and skin microscopically 
a densely fibrous poorly cellular tissue like a hard fibroma 

Case II —History— In March 1925 a parous woman aged 65 noticed a small lump 
m her right calf A year later when it had attained the size of a tennis ball it was 
excised it was well defined situated between the calf muscles and unattached to skm or 
bone Microscopically it showed densely fibrous poorly cellular fibrous tissue and was 
diagnosed hard fibroma The patient remained well for 18 months then late in 1927 
recurrence of the growth was noticed In May 1928 she first noticed a hard mass m her 
left lower abdominal wall this slowly enlarged In November 1929 when she was 
admitted to hospital the tumour m the calf had grown to a large size measuring 
15 centimetres m length with commencing ulcerauon the abdominal wall contained a 
large hard nodular mass unattached to the skm In January the calf tumour underwent 
rapid ulceration and death occurred m February 1930 at the age of 70 Necropsy — 
Extensive ulcerated soft growth of right calf replacing muscles but unattached to bone 
no metastases Lobulated hard fibrous mas* 10 centimetres m diameter superficial to 
but adherent to the aponeurosis and muscles of the left lower abdominal wall Histology— 
Calf tumour consisted partly of well differentiated fibroma like tissue ptrtly of 
undifferentiated sarcoma with many large irregular and multinucleated cells Abdominal 
tumour was a densely fibrous partly hyaline poorly cellular fibroma 

These cases show that seemingly bentgn Sbromatous structure is 
compatibiewithmalignanlgrowtlipropeities Inmostcases however thestructure 
of malignant fibroblastic tumours accords with their behaviour some degree of 
cellular anaplasia is present and mitotic figures are easily found The mam risk 
of such tumours is metastasis by the blood stream to the lungs and elsewhere 
metastases m lymph glands, as m cases reported by Warren and Meyer are 
relatnely infrequent 

The behaviour of fibroblastic tumours differs with their sites of origin justifying 
separate consideration of the several regional groups of growths now to be 
described 

(3) Fibroblastic tumours of nerve sheaths 

Chapter 54 gives an account of nerve sheath tumours and of the controversy 
regarding their histogenesis This need not concern us here Suffice it that 
there do occur tumours of nerves — neurofibromas and neurofibrosarcomas — which 
consist wholly or predominantly of collagen forming fibroblastic tissue and that 
probably many fibroblastic tumours not demonstrably related to nerves are 
nevertheless of nerve sheath origin (Stewart and Copeland) The ground for 
this second assumption i« that the more thoroughly fibromas and fibrosarcomas 
of doubtful origin are examined the more often evidence of their relation to nerves 
IS detected Such evidence comprises the entry of recognizable nerves into the 
tumour, the presence of mcdullatcd or non medullated nerve fibres within 
the tumour, or extensions of tumour tissue along nerves marginal to it whorlmg 
•'and myxoid change are also suggestive but not conclusive Deliberate search 
for these features in fibroblastic growths will sometimes establish beyond reason 
able doubt their neurofibromatous nature However it is a mistake to assume 
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polypi and “juvenile nasopharyngeal fibromas” continue to figure m manv 
text books as tumours The tendenqr of these lesions to recur, to spread over ^ 



Fig 318 —Case 111 Fibroma of the tnaxiila >Mth calcified foci A = “PP®*" __ 

where the calcifit-d foci art clearly dcnved from included residues of bon® 
part where whorlcd structure and calcified spherulei simulate meruneioma (.cp s 
(X 120) 

a wide field of diseased mucosa and to lead to infective complications 
cavities bones and other tissues, has given them a false clinical reputa m 
neoplastic qualities The nature of the rare “ malignant granuloma 
nasal cavity is also open to doubt , the cytology and destructive mvasiven 
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kilograms in one case and recurrence may follow incomplete removal In spite 
of these features, the tumours are not malignant , neither metastasis nor micro 
scopic evidence of sarcomatous change has been recorded Large tumours 
undergo mucoid or cystic degeneration and may rapidly increase m size from '' 
imbibition of fluid this must not be mistaken clinically for malignant change 
While It may well be that the coexistence of a fibroma of the abdominal wall and 
a fibrosarcoma of the calf in my Case II abose was fortuitous, the possible existence 
of a general predisposition to fibroblastic neopUsia must also be admitted 


(61 Fibroblastic tumours of bones 

Cappell described an endosteal fibroma of the fibula from a man of 32 
years and Jaffe and Lichtenstein described 10 similar growths in the shafts of 
long bones m patients from 6 to 21 years old of both sexes All of these tumours 
proved to be benign but that some central fibroblastic tumours of bones are 
malignant is shown by my Case I above According to Steivart and Copeland, 
parosteal fibiosarcomas are often of neural origin and associated with stigmata 
of neurofibromato<5]s Peers described an endosteal neurogenic sarcoma of the 
ulna Steiner saw a remarkable case of multiple diffuse fibrosarcomas of many 
bones 

Fibromas of the jaws, distending the bones or filling the maxillary antrum, 
have been well desctibed by Boemkc Giessen and the following example deserves 
record 


Case II! — \ man aged 26 >cars had noticed a gradually increasing swelling of the left 
side of his face for 7 years This had been variously diagnosed as dental cyst osteoma 
and leontiasis Skiagrams showed opacity and distension of the antrum with erosion of 
Its inferior and lateral walls A biopw specimen showed fibromatous tissue of benign 
appearance and operatise removal was ihenfore undertaken The large tumour was 
found to spring from the floor of the antrum which it filled and distended 1718 upper 
surface of the growth stripped away smoothly from thv otbital wall but parts of the palate 
and nasal wall had to be removed m order lo effect its complete removal 0>cr 70 grammes 
oftumour tissue were removed Histology {Viz 318>— It was a well difrcrentialcd hbrous 
tumour of moderate ccllularuy but with few or no mitotic figures partly clothed on its 
upper surface by a bonv shell and containing scattered rounded or elongated calcified 
granules These probably developed from residues of necrotic bone spicules included 
m the tumour continuity of the calcified masses with fragments of bone was evident in 
the upper portion of the growth I’rngrw— There was no evidence of recurrence 
18 months later 

The attachments of the growth and the presence of a shell of bone on its 
upper surface m this case show that it arose in the maxilU and pushed the bonv 
floor of the antrum upwards as it expanded into this cavity The scattered 
J calcification in the tumour closely resembled that described by Boemke Giessen 
and that present m the nasal fibroma m dog No 4 below it is evidently a special 
feature of fibromas of this region 


(7) Nasal and nasopharvnseal fibroblastic tumours 

While true fibroblastic tumours of the nasal and nasopharyngeal mucosa 
may rarely occur most of the so-called fibromas and myxomas are not 
neoplasms but inflammatory or allergic overgrowths It is regrettable that nasal 
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tumours — rarer than oedematous fibromas, with which thev must not be confused 
Only the demonstration of mucm justifies the diagnosis of mvxoma (Fig 319) 
Fibroblastic tumours of nerve sheath origin, especially the malignant ones, are 
particularly liable to partial myxomatous change Most of the few myxomatous 
growths which I have examined showed structural evidence of a nerve sheath 
ongm or were from situations which suggested the likelihood of such an origin 

Intercellular mucin may appear also m mesenchvmal tumours of other kmds, 
especially cartilaginous and adipose tumours (q v) Sylven has advanced the 
idea that mucinous change m mesenchymal tumours is a manifestation of protco 
lytic activity of the tumour cells and is related to their mvasivencss , but the 
evidence is unconvincing 

Most prominently myxomatous tumours are to be regarded as mabgnant, m 
that they are prone to recur after attempted removal and eventually to metastasize 
The attempt to distinguish benign myxomas and myxosarcomas is even more 
futile than with their collagenous counterparts 


Endocardial myxomas and pseudo-myxotnas 

For good accounts of these, see Yater, Muller and Fawcett and Ward They 
are rare polypoid growths which spring from the endocardium usually of the 
left atrium As Muller pointed out, diverse lesions have been placed m this 
group, including true endocardial tumours, tumours of the heart wall mvadmg 
the chambers, and unorganized or organizing thrombi Often, although the 
growths may have a myxomatous appearance to the naked eye, special stams 
have failed to confirm the presence of mucm (Muller) , but in other tumours, as 
m that described by On, abundant mucin has been present There is no 
doubt that, while oedematous organizing thrombi have sometimes been mistaken 
for tumours, there are genuine endocardial fibroblastic neoplasms with a tendency 
to mucinous change Orr’s view that the tumours are “essentially endothelio 
raatous “ 15, 1 think, unnecessary, and his comparison of them with the so called 
‘ mixed ’ salivary tumours, which are simple epithelial growths, is unfortunate 
Most of the reported tumours have been non invasive and benign , but m Mull^ 
first case, the tumour diagnosed as a fine-fibred fibrosarcoma had proceed 
metastases in the lungs A small tumour of the aortic valve described by 
as a “ papilloma ' consisted of a bunch of fine endocardial villi clothed by 
endothelium 


FIBROBLASTIC AND MYXOMATOUS TUMOURS IN ANIMALS 

Fibroblastic tumours are commoner in many species of animals than m man 
Feldman s Chapters IV and V and Chapter 6 of this book give many references 
to fibromas fibrosarcomas and myxomas m horse, cattle swine dogs, cats 
rodents, buds, reptiles and fish In their range of structure and behaviour these 
growths resemble the human ones , and some of them show similar evidence o 
origin from nerve sheaths 

Not including a number of spindle celled and pleomorphic celled sarcomas 
which were probably fibroblastic but were too undifferentiated for certain 
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this lesion certainly suggest, but do not conclusively prove, that it is a malignant 
tumour 

(8) Fibromas of the ovary 

Excluding the cortical fibre papillary tumours m which both surface epithelium 
and fibrous stroma participate fibromas of the ovary usually arise not from 
the simple fibroblastic framework of the organ but from its undifferentiated 
mesenchyme which is its peculiar parenchyma (see Chapter 29) Granulosa cell 
theca cell and luteal cell tumours arc all related ovarian follicle tumours and 
most or all fibromas are of the same group representing the most matured 



Fio 319 —Myxosarcoma From a subcutaneous mucin nch tumour 8 centimetres in diameter 
noticed growing for 9 months tn abdominal waU of a woman of 61 years 170) 

end product of the senes just as the corpus fibrosum is the end product ot the 
maturation of the normal folUclc 

PREDOMINANTLY MUCINOUS TUMOURS MYXOMA AND 
MYXOSARCOMA 

Just as for the histologist the presence of mtcrccllular mucin is the only teature 
distinguishing mucoid from collagenous connective tissue, so for the pathologist 
this IS the only feature distinguishing myromas from fibromas There is no such 
ccU as a myxoblast distinct from a fibroblast The formation of mucin m 
the matrix of young mesenchymal tissue is widespread in the embryo and re 
appearance of this property m some fibroblastic growths is not surprising 
Myxomas and -myxosarcomas are then merely fibromas and fibrosarcomas m 
which mucm h-is deiclopcd in the intercellular matrix They arc rclatncly rare 



658 


TUMOURS OF ADIPOSE TISSUE 


mingled with the normal structures of the affected part, which may show other 
developmental anomalies also, such as deformation of bones and muscles or 
angiomas Doubtless, some of these congenital “ lipomas ” are not true tumours, 
but hamartomas — superfluous tumour like masses of improperly blended tissues, 
comparable with most " angiomas **, and without powers of disproportionate 
progressive growth In many other cases, however, the tumours do grow progres 
sively and attain large sizes, thus displaying their neoplastic qualities The 
following examples from the voluminous literature will exemplify the range of 
situation and structure of these interesting growths 

Butlin removed a large well circumscribed encapsulated tumour from deep 
m the calf and interosseous space of the leg of a child aged 7 years The 
tumour had been noticed since the child’s first year and had grown steadily 
Microscopically it showed adipose and fibrous tissue m about equal amounts , 
it contained also many striated muscle fibres which could be traced into the 
growth from its capsule and which had probably been enclosed in the tumour 
as It grew and were not of new formation (Cf Cases III and IV below) 

Lockwood described bilateral congenital fatty tumours of the feet, and a 
congenital lipoma of the palm of the hand , Powers, a congenital fatty tumour 
connected with the periosteum of the femur , and Bland Sutton depicted and 
referred to similar cases Eve described an unusually large congenital lipoma, 
weighing 3i pounds, removed from the abdominal wall of a girl of 13 years 
Adair and co workers described a child with Frohlich’s syndrome and congenital 
lipomas of the hand and arm , a negro girl with large multiple tumours of the 
forearm irm axilla and shoulder, accompaniwl by deformities of the limb bones 
and an infant 5 months old with diffuse lipomatosis of a lower limb accompanied 
by two cavernous angiomas of the same limb 

Baker and Adams described multiple lipomas of the choroid plexus, base 
of the brain and spinal canal m a hydrocephalic female infant who also had 
defects of the skull, xanthomas of the eyelids and malformed irises These writers 
reviewed reports of similar case*', which showed other associated malformations 
including agenesis of the corpus callosum, absence of the kidney, hare lip and 
cleft palate (On lipomas ot the central nervous system see also Kramer ) Large 
masses of fat, often called ‘ lipomas ”, may overlie spma bifida or meningocele 

The following personally studied case affords an interesting example of the 
admixture of congenital lipomatous tissue with the structures of the part 


Case I — A healthy female infant 5 months old had had a swelling below 
angle ofthe mandible since birth with sliidu increase m si7e since It was easily enuci 
and proved to be a well defined nearly spherical slightly lobulated mass 4 2 
in diameter 19 grammes in weight On section it appear^ to consist of firm pale a ‘P 
tissue throughout Microscopical examination of many sections showed fyi 

same structure namely fully differentiated adipose tissue containing also P'® 
glandular tissue consisting of branching ducts and relatively scanty 
321 and 322) Some compressed parotid tissue was attached to the capsule of the u 
and It was clear that the glandular elements in the tumour consisted of salivary 
which had been incorporated within a congenital lipoma 
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diagnosis Rudduck and 1 examined the following fibroblastic tumours from 
animals 


No 

Animdl 

Tumour 

Necropsy findings 

I 

Dog 

Fibroma <’ neurofibroma) of skin of j 
hock 

- 

2 

Dog 

Fibroma of vagina ' 

— 

3 

Dog 

Fibro arcoma of skin of neck ^ 

Metastascs m lymph glands lungs 
pleura heart liver kidneys 

4 

Dog 

, I ibrosarcoma of nasal cavity (Fig 1 
320) 

1 

Huge tumour 1 1 centimetres in main 
diam ter with granular calcification 
(cp Case III above) No met 
astases 

5 

1 Dog ~ 1 

1 Fibrosarcoma of mednsiinum 1 

1 1 

1 Metastascs m lungs heart liver pen 

1 loneum 

6 

Dog 

1 Fibrosarcoma of neck 

1 No metaslases 

7 

Dog 

1 I ibrosarcoma of skm of thigh 

' Metaslases in Ivmph glands 

8 

Dog 

1 Fibrosarcoma of skin of chest ' 

1 ^ 

9 

Cat 

t Fibrosarcoma of of foot j 

1 ~ 

10 

Cat 

1 Neurofibrosarcoma of fool ' 

1 No metaslases 

11 

Horse - 

1 Neurofibroma of skm of buttock 


12 

Horse ~ 

Fibrosarcoma of skm of fetlock 


13 

Parakeet - 

j Myxoma of subcutaneous ussue near 
i wing base 

1 



Fio 320 — Nasal fibroma with focal calcification from a dog (Cp Fig 318) (x 120) 

Notable points are that at least S of the 13 tumours were from the skin or 
subcutaneous tissues that at least 3 «crc of neural origin, and that fibrosarcomatous 
metastascs m l>mph glands were present m 2 cases 
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mingled with the normal structures of the affected part, which may show other 
developmental anomalies also, such as deformation of bones and muscles or 
angiomas Doubtless, some of these congenital “ lipomas ’ are not true tumours, 
but hamartomas — superfluous tumour like masses of improperly blended tissues, 
comparable with most “ angiomas and without powers of disproportionate 
progressive growth In many other cases, however, the tumours do grow progres 
sively and attain large sizes, thus displaying their neoplastic qualities The 
following examples from the voluminous literature will exemplify the range of 
situation and structure of these interesting growths 

Butlin removed a large well circumscribed encapsulated tumour from deep 
m the calf and interosseous space of the leg of a child aged 7 years The 
tumour had been noticed since the child's first year and had grown steadily 
Microscopically it showed adipose and fibrous tissue m about equal amounts , 
It contained also many striated muscle fibres which could be traced into the 
growth from its capsule and which had probably been enclosed in the tumour 
as It grew and were not of new formation (Cf Cases III and IV below ) 

Lockwood described bilateral congenital fatty tumours of the feet, and a 
congenital lipoma of the palm of the hand , Powers a congenital fatty tumour 
connected with the periosteum of the femur and B1 md Sutton depicted and 
referred to similar cases Eve described an unusually large congenital lipoma 
weighing pounds, removed from the abdominal wall of a girl of 13 >wts 
Adair and co workers described a child with Frohlich s syndrome and congenital 
lipomas of the hand and arm , a negro girl with large multiple tumours of the 
forearm arm axilla and shoulder, accompanied by deformities of the limb bones , 
and an infant 5 months old with diffuse lipomatosis of a loNver limb, accompanied 
by two cavernous angiomas of the same limb 

Baker and Adams described multiple lipomas of the choroid plexus, base 
' of the brain and spinal canal m a hydrocephalic female infant who also had 
defects of the skull, xanthomas of the eyelids and malformed irises These writers 
reviewed reports of similar case*:, which showed other associated malformations 
including agenesis of the corpus callosum absence of the kidney, hare lip and 
cleft palate (On lipomas of the central nervous system, see also Kramer ) Large 
masses of fat, often called " lipomas ’ may overlie spina bifida or meningocele 

The following personally studied case affords an interesting example of the 
admixture of congenital lipomatous tissue with the structures of the part 


Case /—A healthy female infant S months old had had a swelling below the 
angle of the mandible since birth with slight increase in size since ft was 
and proved to be a well defined nearly sphencdl slightly lobulated mass 4 2 ‘ 

m diameter 19 grammes m weight On section it appeared to consist affirm 
tissue throughout Microscopical examination of many sections showed . fj| 

same structure namely fully differentiated adipose tissue containing also P 
glandular tissue consisting of branching ducts and relatively scanty 
321 and 322) Some compressed parotid tissue was attached to the capsule of the u 
and It w^s clear that the glandular elemaits in the tumour consisied of sahvaiy 
which had been incorporated within a congenital lipoma 
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BENIGN LIPOMAS AND FIBRO LIPOMAS OF ADULTS 
I propose to say little of the dmical characters and gross structure of these, 
which are sufficiently described m most text books 



Fio 321 •'•Case I Congenital lipoma uith included parotid glandular tissue (x ) 



Fio 322— Detail of Rg 321 (xl20) 


(1) Age, sex, site and number 

While no age is exempt most lipomas deiehp m mtddic aged or elderly 
people the mean age in 23 cases which I ha\e seen was 52 >vars The mean age 
m Adair s and co authors senes was 41 jears but these included congenital as 
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well as adult cases Since many patients have had their tumours for several years 
before undergoing operation, the mean age of actual onset must be considerably 
less than that usually recorded Although Adair and co authors found that 
73 per cent of hpomas were m females, it is doubtful if this obtains generally , 
of my 23 cases, 12 were women and 11 were men The commonest sites are the 
subcutaneous tissues of the hmbs or trunk, and the retroperitoneal tissues and 
inguinal canal Submucous lipomas of the larynx, oesophagus, stomach or 
intestine, and lipomas of solid viscera, are rare Most lipomas are solitary, two 
or three tumours are not unusual, numerous multiple ones are rare Adair et a! 
described a man with 160 subcutaneous lipomas There are good grounds for 
regarding the cases with many hpomas as belonging to a distinct and peculiar 
group (see below) Lipomas may attain huge dimensions, the largest recorded 
being the retroperitoneal lipoma reported by Delamater (cited and depicted by 
Stout) which weighed at least 179 pounds and possibly 275 pounds 

(2) Causation 

(fl) Congenital predisposition 

The remarkable characters and variety of the congenital hpomas, described 
above, have led Ewing and others to postulate a “ congenital tissue predisposition ” 
for lipomas generally Support for this view is afforded by the occasional instances 
of an lieredo familial predisposition Thus Adair et al described a woman 53 
years old who had 16 subcutaneous hpomas, and whose two sons and a grandson 
also had multiple lipomas , and these writers refer to other records of familial 
cases However it is very doubtful if any congenital predisposition obtains for 
the ordinary solitary hpomas appearing during adult life These are probably 
unrelated to the congenital tumours, and they show no significant familial incidence 

(6) Relation to the ner\oiis system 

Adair and co workers have advanced reasons for believing multiple lipomas 
to be related to disturbances of innervation Thus, these tumours show many 
points of similanty to neurofibromatosis — namely, their usual appearance in 
adolescents or young adults, their symmetrica! distribution, the presence of sensory 
or trophic disturbances m some cases, of skin pigmentation m some cases, of an 
hereditary tendency, and the occasional coexistence of lipomas and neuronbro 
matosis Adair et al also thought it probable that congenital lipomas may be 
related to nerves or to disturbed innervation Hueper refers to cases of acquire 
multiple lipomatosis issociated with injury or disease of the spinal cord or nerves 
There is need of further careful structural studies of congenital and acquire 
multiple lipomas and their possible relation to peripheral nerves or to disease 
of the central nervous system 
\ 

(e) Trautha 

Ewmg^nd others have supposed trauma to play a part m the genesis of 
lipomas and liposarcomas , but except for the rare instances of multiple lipoma 
associated with spmul injuries, there is no substantial evidence for this view 
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BENIGN LIPOMAS AND FIBRO LIPOMAS OF ADULTS 
I propose to say little of the clinical character and gross structure of these, 
which are sufficiently described m most text books 



Pio 321 --■Case I Congenital lipoma with included parotid glandular tissue (X 4} ) 



Fio 322— DttailofFig 321 (y 120) 


(1) Age, scv, site and number 

While no age is exempt, most lipomas develop in middle aged or elderly 
pcopli. the mean age m 23 cases which I have seen was 52 >tars The mean age 
m Adiir s and co authors senes was 41 years but these included congenital as 
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the malignant part of the growth k a fibrosarcoma, not a liposarcoma (Fig 326) 
The term “ liposarcoma ” should be applied only to tumours whose cells arc 
malignant IipofaUsts 

Further caution is needed before dubbing a tumour " liposarcoma ” just 
because it contains fat laden cells Many kinds of anaplastic tumours show 
tumour cells with fat or hpoid droplets due to degenerative changes, and of course 
macrophages laden with such materials are often plentiful in tumours When 
dealing with a cellular tumour of uncertain nature, which might be a liposarcoma, 
all other possibilities must be considered, and the diagnosis must sometimes 
remain uncertain unless complete necropsy has proved the absence of an unsus 
pected primary growth of other nature elsewhere Some cases reported as “ lipo 
sarcoma ’ (e g Stewart’s case 2) arc open to doubt on these grounds 



Fio 326 — From a myxosarcomatous part of a lar^e retroperitoneal lipoma m a man aged 47 
tx 400) 


True malignant tumours of adipose tissue are rare The best recent account 
of them js that of Stout, which contains some good examples and many references 
Most of them develop m middle aged or elderly people The sexes are about 
equally liable Trauma is of very doubtful influence in causation The principa 
sites are the lower limb, retroperitoneal tissues and inguinal canal, but no site 
IS exempt Most liposarcomas of the limbs appear to arise deeply m intermuscuiaf 
or mtramuscul ir positions rather than m the subcutaneous tissues There are 
several well attested cases of malignant chinge in pre existing benign lipoma 
(Adair ef al ■, Stout) 


(1) Structure 

Liposarcomas show very variable rates of growth and degrees of histological 
differenti ition and it seems probable that as with most other classes of tumours, 
sharp distinction between hpoma and liposarcoma is not always possible, an 
that bordb^hne tumours occur Malignancv should be suspected if an apparent y 
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Trauma was seldom noted in Adair and co workers’ senes or in my own series 
of 23 lipoma cases and Stout’s 41 cases of liposarcoma gave no histones of 
significant trauma 



Fio 323 — Case H Scrotal Hbro lipoma (xl20) 


(3) Structure 

Many lipomas consist of fully mature fat cells arranged in lobules with a 
variable amount of supporting connccmc tissue and blood vessels Two not 
unusual structural features however require special comment namely (o) 
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experimental production of tumours of adipose rather than of fibroblastic 
elements b> carcinogens 

TUMOURS OF ADIPOSE TISSUE IN ANIMALS 

Lipomas are well known to occur in almost all kinds of domestic animals 
Feldman gives examples and cites many recorded lipomas in horses, cattle, 
swine sheep, dogs and birds Of interest in show mg points of similarity to human 
tumours are the instances of multiple subcutaneous and intermuscular lipomas m 
horses the intestinal lipomas of horses, the congenital lipoma of the skull of a 
calf reported by McFadycan, the probably congenital hporaa of the bram reported 
by Kuhnau, and the large intracranial lipoma m a hog examined by Feldman 
As in man, so m the larger animals lipomas may attain a huge size , Feldman 
mentions a horse tumour weighing 42 kilograms Microscopically, animal 
lipomas consist of mature fat cells or of mixtures of these with immature lipoblasls 
Fibro lipomas with admixed fibrous tissue also occur Feldman gives no specific 
mstances of hposarcoma 

Rudduck and I collected the following Upomas from animals (o) a lipoma 
10 centimetres m diameter and 450 grammes m weight, removed surgically from 
the subcutanv.ous tissue of the perineum of a female cattle dog 6 years old , (b) 
two lipomas one 4 5 centimetres and the other 8 centimetres m diameter removed 
surgically from the perineum of an adult female Pekinese , (c) a pedunculated 
ovoid subcutaneous lipoma 5 centimetres in mam diameter, which had been 
growing slowly for 3 years on the inner aspect of the thigh of an adult parrot 
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lipomatous tumour shows unusual \anations of texture or colour and especially 
if It contains mucoid areas 

Microscopic structure 

This IS verj variable from fully dilTerentiated adipose tissue cells to completely 
anapldslit cellular sarcoma and often includes also areas resembling myxoma 
or immature mesenchymal tissue All cellular variants may be found m different 
parts of one tumour Immature and gnnt lipoblasts showing all stages of vacuo 
latton are common Fat stains applied to frozen sections will of course give the , 
best pictures of the contents of mature or maturing cells Sub diviMons of hpo 
sarcomas according to their microscopical characters is unuarranied Stout 
gives good illustrations of the variety of structure and stresses the impossibility 
of histological sub division of the group Murray and Stout describe the 
characters of malignant lipoblasts m tissue cuhure 

Certain features m the structure of lipomas and Iiposarcomas bear on the 
problem of the histogenesis of adipose tissue We have seen— (fl) that lipomas 
are often fibro lipomas, (b) that the fibromatous component may become n 
malignant fibrosarcoma (c) that the hpomitous component may become a malig- 
nant hposarcoma (d) that the structure of hpo^’arcoma is highly variable and 
often includes mesenchyme like or myxoid tissue These observations strongly 
suggest that while under normal conditions fat cells or their precursors may 
preserve their specialized functions and structure m pathological proliferations 
suvh as tumours they may display more divcree capacities for differentiation 
Although tumours seldom appear to contain cells of transitional type between 
fibroblasts and lipoblasts it is nevertheless not unlikely that the proliferation 
m tumours may involve de differentiation of cells to a functionally indifierent 
level and their rediffercntiation m pan along divergent lines 

■*’'‘^(2) Multiplicity and metastasis 

In view of the multiplicity of lipomas in some cases it is not surprising that 
hposarcomis also may be multiple and m some cases with muhiple tumours, 

It has been debitablc whether these were independent primary growths or 
metastases Stout and Ackerman give examples of probable multiphcitv and 
refer to others Sicgmund described a remarkable case of widespread liposar 
comatous tumours of the subcutis retroperitoneal tissues mediastinum, bone 
marrow and other parts in a woman aged 65 and he regarded the condition 
no doubt correctly as a system disease of adipose tissue throughout the body 

Metastasis from liposarcomi certainly occurs however— to the lungs liver 
bones bram and other organs as meases reported by Walduycr Virchow Gcrnct, 
Nicnhuis Jaffe Scids and McGinnis Ewing and Stout 

(3) Experimental production of liposarcotna 

Hiacenscn and Krchbicl obtained liposaieomas m a mouse and four gumex 
pigs following subcutaneous injections of benzpyrene Further experiments 
are needed to elucidate the local or constituttowal conditions necessary for the 
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(2) Intermutabiljty of ccH-types in the skeleton 

The intermutabiljty of various types of cells of mesench>mal origin, alreadv 
discussed in Chapter 41, must be re emphasized here Skeletal fibroblasts, chondro 
blasts, osteoblasts and osteoclasis are not distinct immutable species of cells, but 
can readily undergo metaplastic transformations one to another m many kmds 
of pathological states Indeed, some of these transformations take place normally 
or m simple repair , the formation of new bone by the fibrous periosteum and of 
cartilage by the perichondrium may be looked on as physiological metaplasias 
The structure of perichondrium is particularly notable m this respect , this 
membrane shows a gentle transition from fibrocytes to cartilage cells Of course, 
extra skeletal connective tissues also can undergo bony or cartilaginous meta 
plasia , periostea and perichondria merely exhibit to a special degree this universal 
iransformabiUty of fibroblasts The reverse transformation— of osteoblast to 
fibroblast — is also a frequent one, displayed m many familiar lesions in which 
the fibrous replacement of bone takes place, as in the various types of " osteitis 
fibrosa ” and its congeners In these lesions, the fibrous replacement is not 
effected by proliferation of pte existing fibroblasts to fill gaps left by departed 
bone cells, but by a progressive transformation of bone cells into fibrocytes 
When re ossification of this fibrous tissue ensues, as m a recovering case of hyper 
parathyroidism, the fibroblasts again become functional osteoblasts 

Wc are too prone to think of osteoblasts and osteoclasis as distinct cells with 
distinct functions, rather than as functional variants of cells of the same type 
Where these cells, by virtue of ambient conditions, are functionally concerned in 
laying down new bone or m actively maintaining bone already there, they are 
osteoblasts , where, by virtue of ambient conditions they are functionally con 
cerned in bone resorption, they are osteoclasts The osteoblast of to day may 
bean osteoclast to-morrow and vice versa, and this reversal of function probably 
amounts to no more than a slight alteration in the nature or quantities of the 
enzymes formed by the cells In lesions with fluctuating deposition and resorption, 
there are many cells of borderline or ‘ neutral ’ appearance, which can be called 
“ large osteoblasts ’ or ' small osteoclasts ” as one pleases 


(3) Intermotability of cell-types in skeletal tumours 

The transformations seen m the normal growth of the skeleton and m its 
non neoplastic disturbances are seen also in its tumours W hile it is true that 
some tumours show exclusive or predominant differentiation of one or another 
tvpe^osseous cartilaginous, fibrous or osteoclastic — others show divergent 
difTere'ntiation resulting m variable admixtures of two or more of these 
Chondnpmas ossify, cartilaginous or fibroblastic areas are found m osteogenic 
sarcomt&, osteoclast like giant cells occur m osteogenic sarcomas and some 
tumours \ho\v the combined structure of osteoclastoma and chondroma In an 
inbred strain of mice with a high incidence of skeletal tumours, Pybus and Miller 
found all tyW^s and combmations of growths — osteomas, osteosarcomas, chondro 
sarcomas spiWdle celled and giant celled tumours Impartial survey of a collection 
of human sk^ctal tumours also shows the absence of sharp histogenetic sub 
divisions hovv^er necessary descriptive sub-divisions may be for clinical and 



CHAPTER 43 


TUMOURS OF CARTILAGE AND BONE 

The skeleton contains a \ancty of tissues, including not only cartilage and 
bone but also fibrous tissue adipose tissue, haemopoietic cells and undifferentiated 
reticulo endothelial elements The fibroblastic adipose and haemopoietic tumours 
of the skeleton are dealt with in other chapters , here we are concerned with 
tumours of osseous or cartilaginous tissue proper and with growths related to 
these Before considering the particular kinds of tumours however, it is necessary 
to clarify certain general points regarding the structure and growth of the skeletal 
tissues and their tumours 

GENERAL CONSIDERATIONS 
(1) The development of the skeleton 

A knowledge of the normal development of bones and cartilages is essential 
to an understanding of their pathology including their tumours Endochondral 
ossification, ossification in membrane peiiosteal bone formation osteoclastic 
resorption and modelling— all these familiar phenomena of normal growth have 
their counterparts in pathological growth Hence, all that can be learnt of the 
normal development maintenance and metabolism of bone is sure to have a 
bearing on the pathology of us tumours Indeed it is quite possible that the 
causes of most skeletal tumours will be found to be not externally introduced 
carcinogenic agents but disturbances of those factors on which the maintenance 
of bone depends— calcium and phosphorus vitamin D, parathormone and other 
hormones 

It is important to recall that the tissues of the skeleton do not attain maturity 
until adult life Until the epiphyses unite endochondral ossification not essen- 
tially different from that of the foetus is still in progress So also is periosteal 
ossification This post natal persistence of skclctogenesis means persistence of 
foetal immaturity of the tissues and of their liability to malformations from 
interferences with their normal maturation It is then theoretically possible that 
post natal as well as pre natal interferences may occasion heterotopic growth 
centres m epiphyseal or periosteal *issuc and lead to the formation of exostoses 
or to abnormal persistence or aberrant differentiation of masses of cartilage 

The rates of growth and maturation of different parts of the skeleton are of 
interest to the pathologist Disturbances of growth are likely to produce their 
major effects m parts which are most actively growing at the time and the patho 
logical effects arc likely to show gradients of seventy corresponding to the growth 
gradients of the affected bone or of the whole skeleton if the disturbing factors 
are body wide The distribution of many diseases of bone accords vviih this 
concept of greater susceptibilit> of the growing parts to injury this applies not 
only to mfccuons and deficiency diseases but also to tumours and tumour like 
malformations including cnchondromas, exostoses giant-cell tumours and 
osteogenic sarcomas 
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erroneously described as “cystic” may be produced by many diseases, 
including metastatic growths, osteolytic primary sarcoma, plasmocytoma 
chondroma, osteoclastoma, other central non osteogenic tumours such as 
fibrosarcoma or liposarcoma, and localized fibrocystic disease (Wilhs, 
1938 Fig 9 , Grout, Figs 4-7) 

(d) Confusion of primary and secondary muUiple tumours 

The radiographic appearances of multiple myelomatosis and of dis 
semmated carcmomd may be identical (Cosin , Willis) 

Analysis of senes of cases of bone tumours, the diagnoses of which have been 
based mainly on radiographic evidence, is valueless for pathological purposes 

(6) Classification adopted 

From what has been said, U will be clear that I am opposed to sub divisions 
of primary tumours of bone beyond those barely necessary, and that I regard 
even the mam sub divisions adopted as arbitrary and of descriptive rather than 
histogenetic significance The multiple exostoses and enchondroses arc malforma 
tions, which though not true tumours, must be considered in relation to their 
solitary counterparts and to true enchondromas and osteomas True cnchon 
dromas and chondrosarcomas cannot be separated , nor indeed can a sharp line 
be drawn between these and osteosarcomas However, for descriptive purpose 
at least, it is convenient and useful to distinguish between predominantly carlil 
agmous and predominantly osteogenic sarcomas The osteoclastomas form a 
fairly distinct group, which, however, as occasional malignant members and 
occasional members with combined chondromatous characters show, is not 
completely isolated Reticulum cell sarcoma ” mav be an entity or a distinct 
variant of primary sarcoma of bone, but too few cases have yet been investigated 
to warrant final conclusions “ Ewing's tumour ” must be discussed, not bo-ause 
it is an entity, but because the name is still used frequently and undiscnminatmgiy 
We Will consider the primary tumours peculiar to the skeleton under w 
following heads 

1 Multiple enchondroses 

2 Multiple exostoses 

3 Solitary exostoses osteomas and osteochondromas 

4 Solitary benign chondroma 

5 Chondrosarcoma 

6 Osteosarcoma 

7 Osteoclastoma 

8 Reticulum cell sarcoma of bone 

To complete the list of possible pnmary tumours in bone, there must be a c 
fibroma and fibrosarcoma, lipoma and liposarcoma, haemangioma chor o . 
solitary plasmocytoma myelomatosis, myeloid leukaemia and Hodgkm ^ 
all of which are considered elsewhere In this chapter brief mention will be 
also of bony and cartilaginous tumours of soft tissues 

MULTIPLE ENCHONDROSES 

I propose to say little of these rare malformations of the skeleton, 
of which the reader should consult the writings of Muller, Speiser, Stocks 
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prognostic purposes The names employed denote different predominant types 
of differentiation but not necessarily different specific tissue origins 

(4) Osteogenesis in non osteogenic tumours 

Both pathologists and radiologists have often made the mistake of assuming 
that a tumour m which there is new formation of bone must be osteogenic This 
fallacy is refuted by the osteoplasia and osteophytosis accompanying secondary 
carcinoma of bone and by the radiating osteophytes or parallel onion skm laminae 
of periosteal new bone m metastatic neuroblastoma (qv) These stromal 
reactions of bone and periosteum to invading non osteogenic growths are evident 
also in tumours of bone itself In part at least the regular radiating spines of 
new bone accompanying periosteum expanding sarcomas of bone and the new 
bony laminae set at an angle to the shaft where the expanded periosteum meets 
It a feature often visible in skiagrams are products not of the tumour tissue but 
of the expanded periosteum Brunschwig and Harmon (1935) studied these 
relationships in experimentally transplanted tumours in bone as well as m human 
material and concluded that much of the new bone seen in primary sarcomas of 
bones is indeed of non neoplastic periosteal origin a conclusion in which I concur 
(Willis 1938) However in osteogenic sarcomas it is sometimes impossible to 
distinguish with certainty between neoplastic and periosteal new bone and indeed 
where the periosteum is itself part of the tumour formative field the distinction 
ceases to exist 

(5) Limitations of radiographic diagnosis 

Far too great a reliance has been placed on radiographic appearances in the 
diagnosis of tumours of bone While these appearances often afford strong 
evidence of the nature of a tumour there are many possible fallacies Experienced 
radiologists are well aware of these and are the first to deplore the prevalent 
assumption that radiologists possess clairvoyant powers for radiographic shadows 
It cannot be too strongly insisted that for purposes of precise diagnosis classifica 
tion and research microscopical study of adequate pieces of tumour is essential 
There may be — ^ihere arc of course — ^limits to the practicability of attaining this 
ideal in all cases but in so far as it cannot be attained diagnosis must necessarily 
remain uncertain 

Possible errors in the radiographic diagnosis of bone tumours commented 
on m my 1938 paper and particularly dealt with by Grout include the following 

(а) The assumption that osteogenesis implies an osteogenic tumour 

This has been dealt with above {see also Grout s figures 1 2 and 3) 
It IS the main cause for mistaking secondary growths for primary ones 

(б) Calcification may be mistaken for ossification 

Chondromas chondrosarcomas or chordomas containing calcified 
areas may be mistaken for osteosarcomas 

(c) Confusion of solitary lesions producing well circumscribed bone destruction 

Circumscribed destruction producing radiographic appearances often 
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idenliiicd ndiographic'illy at birth and m infants They progress at \ar>ing 
rates during tlic growing period, during which they possess grow mg caps of cartilage 
which undergo ossification pan passu When growth of the skeleton ceases, 
the exostoses also cease to grow, and their cartilage caps become either completely 
ossified or reduced to a thin quiescent zone The exostoses are not superimposed 
on the cortex of the bone but represent outpouchings of it with spongy bone 
within In addition to the grossly obvious exostoses, aficclcd bones show 
innumerable tmy excrescences and irregularities and often excessive width and 
abnormal contours Diminished stature, bodily asymmetry or other deformities 
arc sometimes present The lesions tend to be symmetrically bilateral and are 
usually largest and most numerous in juxta epiphyseal parts of long bones, 
especially at the ends where mam growth occurs, namely, the lower end of the 
femur, upper ends of tibia and fibula, upper end of humerus, and lower ends of 
radius and ulna But the distribution vanes greatly, and any chondral bones 
may be affected Inahighproportionofcascs,abouttwo thirds there is a definite 
family history of the disease Stocks and Barrington found that in most eases 
inheritance was through an affected parent, the fiiher about three times as 
frequently as the mother Transmission sometimes occurred through an unaffected 
female but apparently not through an unaffected male About two thirds of 
the subjects with multiple exostoses arc males 

The disctsc is clearly a general disturbance of ossification m cartilage bones 
Controversy as to whether this disturbance affects chicfiy the periostea or the 
epiphyseal cartilages is I think, pointless Keith’s concept of a general defect of 
modelling of the bones (diaphyseal aclasis) can embrace both 

Chondrosarcoma supervening on multiple exostoses 

One of the first reports was that of Weber (1866), who described a man of 
25 years with multiple exostoses and i large chondrosarcoma of the pehJS 
which had invaded the iliac vein and produced cartilaginous emboli in the 
pulmonary arteries Jaffe reported 3 cases of chondrosarcoma in his senes oi 
28 cases of multiple exostoses (11 per cent) but pointed out that since 
of these patients were children or adolescents and since sarcoma usually does not 
supervene until adult life (at 25, 28 and 36 years m his 3 casts) the final proportion 
of cases to develop sarcoma must ccrtamlv be greater than 11 per cent 
sarcoma does occasionally develop even during childhood, e g at the age ot 1 
3 ears in Bennett and Bcrkheimcr’s case . 

Sarcomas supervening on multiple exostoses appear always to be chondfo 
sarcomas usually of the well differentiated gelatinous type apt to be microscopic 
ally diagnosed as soft “ chondroma’ {see belo\\) These tumours are often o 
slow growth they may grow to huge sizes locally without metastasizing as m 
J iffe s 'second case of 1 3 years duration or they may mv ade veins and dissemina 
to the liings and elsewhere, as m Weber s case 

SOLmARY EXOSTOSES OSTEOMAS AND OSTEOCHONDROMAS 
Solitary gerowths generally similar m structure to those of hereditary muhip^® 
exostoses are\ the commonest tumours of the skeleton Like the multiple Icsiom, 
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Barrmgton Cole, Hunter and Wiles and Jacobson The disease variously known 
as ‘ multiple enchondromata enchondromatosis ” dyschondroplasia ” 
(Ollier), and ‘ chondrodysplasia , is characterized by the presence from an 
early age of masses of cartilage withm many or all of the cartilage bones of the 
body especially of the limbs The lesions may be symmetrical or asymmetrical 
and they vary considerably m their bulk and the degree of deformity they produce 
There is no justification for separating as ‘ Ollier s disease only cases showing 
asymmetry even though the cases described by Ollier were of this kind 

Speiser s full necropsy study of this disease m a boy of 4 years showed that 
many of the masses of cartilage within the dtaphyses of long bones had pedicles 
of attachment to the epiphyseal cartilages, but that others were unrelated to these 
and arose from islands of cartilage m the periostea These findings show that the 
controversy as to whether the ‘ chondromas arise from the epiphyseal cartilage 
or periosteum is pointless they arue from both as a result of some general 
disturbance of ossification in cartilage The presence of periosteal islands of 
cartilage m this disease similar to those described by Muller and others in 
cases of multiple exostoses suggests a relationship between the two diseases , 
and some writers have assumed that they arc but difiercnt manifestations of one 
disease There is very little real evidence to support this view with rare and doubt 
ful exceptions patients show either exostoses or enchondroses and not both 
(Jaffe) , and while a familial incidence obtains for the majority of eases of multiple 
exostoses this is exceptional m cases of pure enchondromatosis (Stocks and 
Barrington Jacobson) The supposition that the two diseases are related and 
that they are seen m combination m individuals and m families appears to be 
m part at least due to incomplete observations 

With the lapse of time most of the cartilaginous masses m patients with 
enchondromatosis become quiescent and they may undergo regression or ossifica 
tion But some during or after the period of normal growth of cartilage continue 
to grow excessively as true chondromas or chondrosarcomas (references by 
Hunter and Wiles) It is difficult to deny the neoplastic quality of the huge 
multiple masses of cartilage which develop m the hands and feet and elsewhere 
in some cases (figures of which arc reproduced by Stocks and Barrington) 

‘ Typically and essentially however enchondromatosis is a dystrophic and 
not a neoplastic disease (Jacobson) Spciscr advanced reasons for believing 
that the initial disturbances leading to this disease operate between the fourth 
and eighth months of foetal life 


MULTIPLE EXOSTOSES 

This familiar disease designated also multiple ossifying chondromata 
diaphjseal aclasis (Keith) and hereditary deforming chondrodysplasia 
fa vague clumsy name) also calls for no more than summary treatment here 
Details will be found in the papers of Muller Keith Stocks and Barrington 
Jacobson and JafTc 

Like enchondroses multiple exostoses arc malformations not neoplasms 
Although they arc often not discovered until later childhood or adolescence 
they probably take origin in most cases dunng foetal life for they have been 
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particularly stressing the histological features which suggest malignant properties, 
and also the grounds for distinguishing between chondrosarcoma and ostco 
sarcoma 

(1) Age and sex 

On the average, chondrosarcomas arise much later m life than osteosarcomas 
Most patients are between 30 and 50 years old, and children are rarely affected 
The sexes are about equally liable 

(2) Site and prc-existmg lesions 

The long bones of the limbs, the pelvis and the ribs art the most frequent sites 
In roughlv equal numbers of cases, the initial site of the tumour is central uithm 
a bone or springing from the surface of a bone or cartilage In a small proportion 



Fio 328 — Chondrosarcoma of upper half of humerus, m a man of 41 years At first 
as a benign chondroma the tumour recurred and metastasized to the lungs ( x 60 ) 

of cases of central chondrosarcoma, this has supervened on a pre-ex'Stmg sup 
posedly benign enchondroma or cnchondrosis In a much larger proportion 
of cases of external chondrosarcoma of bone this has arisen from a pre existing 
cartilaginous exostosis or osteochondroma (Lichtenstein and Jaffe) There is 
insufficient evidence to incriminate trauma or any other specific factors m the 
causation of chondrosarcoma The commonest of all cartilaginous tumours 
those of the phalanges and mctacarpals, are very rarely malignant, but a 
with metast ises was reported bv Cruickshank 

(3) Structure 

Some chondrosarcomas show plain histological evidence of malignancy-— 
cellular pleomorphism multinuclcatcd cells areas of spindle celled growth an 
mitotic figures Others consist wholly or mainly of well differentiated le 
soft ^ucoid cartilaginous tissue microscopical study of which does not sugges 
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the solitary ones develop chiefiy m young people, and affect chondral bones 
especially m juxta epiphyseal parts, and especia!l> the lower end of the femur 
or iht upper end of the tibia 

The solitary growths are so similar to multiple exostoses in most respects, 
that there can be little doubt that they ansc from a similar kind of developmental 
disturbance In most cases however, this disturbance must be purely local 
for the remainder of the skeleton Ji normal and there is no clear evidence of an 
hereditary predisposition Cases of apparentl> solitary exostosis are reported 
m families with multiple exostoses , but it is probable that complete examination 



Fio 327— C<«?/ Bcntgn osteoid tumour or skuU (x 120) 


of the skeleton in such cases v\ould reveal other inconspicuous growths Despite 
their similarity then the solitarj growths should be regarded as distinct from the 
multiple ones and not merely as localized manifestations of the multiple disease 
This distinction is all the more pertinent because the solitary growths not mfre 
qucntly continue to grow after cessation of general growth of the skeleton thus 
showing their genuinely neoplastic character and their rightful claim to be called 
osteoma or • osteochondroma rather than exostosis ’ However the 
line of separation between neoplasm and malformation cannot be drawn with 
precision nor can we always distinguish between the strictly solitary growth 
ind the seemingly solitary one which is the only manifestation of the hereditary 
diseise It is not unusual for a solitary osteochondroma to give origin to a 
chondrosarcoma 

Osteochondromas of the base of the skull are particularly described b> List 
The rare ' ivory osteomas of the skull and facial bones form a peculiar group, 
the exact limits of which however it is difficult to define When we have 
eliminated from the osteoma group— in which formerly they were often 

placed— such lesions as hyperostoses due to invading meningiomas localized V 
forms of Icontiasis (tht- naturu of which is still unknown) inflammatory 
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I e one-half of all tumours were close to the knee joint a proportion nearly 
identical with that m Christensen’s senes Thus, the sites of predilection are, like 
those of exostoses and osteochondromas as uell as of osteoclastomas, the ends 
of the long bones “ where the growth period is longest, and the growth momentum 
IS greatest ” (Christensen) When a sarcoma arises m a bone with an ununited 
epiphysis, the primary site is m the diaphysis , primary epiphyseal sarcomas are 
excessively rare 

(3) Causation 

The age and site incidence of osteosarcomas strongly suggests that then 
causation is to be sought mainly m disturbances of bone growth and maturation 
This suggestion is supported by the analogous fact, already noted, that develop- 
mental enchondroses and exostoses certainly predispose to supervening chondro 
sarcoma, and by the occasional supervention of osteosarcoma in cases of fibrous 
dysplasia of bone (Albright s disease), as noted by Jaffe (1946) It must be noted 
here, however, that Albright’s disease may itself produce large fibrous and cystic 
tumour-like masses which are to be regarded not as true neoplasms but as 
hamartomas 


{a) Extrinsic carcinogens 

In only a very small fraction of cases of osteosarcoma is there evidence of 
extrinsic physical or chemical causative factors Indeed, the only cases in which 
an extrinsic agent has been proved culpable arc those due to absorbed radio 
active substances, as described m Maitland s account of occupational osteo 
sarcomas in watch dial painters These tumours developed m young people 
after relatively brief periods of exposure Thus the ages at necropsy of 5 cases 
reported by Martland were 20, 27, 30, 33 and 34 years, and the times of occupa 
tional exposure to radio active material were between one and five years The 
tumours were multiple in 3 of the 5 cases and the sites included femur, scapula, 
vertebrae, pelvis and skull Absorbed radium and other radio active elements 
accumulate m the skeleton and set up a chronic radiation osteitis and the evidence 
is clear that the sarcomatous change supervenes m areas of bone so affected In 
cases of chronic poisoning by radio active substances, all but a minute ffaction 
of the retained material is found m the bones Chapter VII of Hueper’s book 
cohtains an excellent outline of poisoning by radio active substances and of the 
osteosarcomas caused by them The experimental production of bone 
by means of radio active substances (see Chapter 4) has confirmed and amplihe 
our knowledge of these tumours 

(b) T^ma 

Injury has often been regarded as a cause of sarcomas of bone but the evidcnc 
is inconc^sive There do occur occasional cases, like that reported by Webster, 
in which ^rcoma appears i few months or years after the infliction of an injury 
to the bone at the particular site but it is doubtful if these infrequent cases 
exemplify more than the laws of chance The bones of all mankind receive 
frequent mjuhes, mild and severe , osteosarcomas are relatively mre tumours , 
the numerousVractures of modem life are very rarelv followed by sarcoma , ® 

great majority ^ cases of sarcoma give no clear history of trauma , and m not a 
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sarcomatous properties As Lichtenstein and Jaffe insisted however thorough 
search of adequate material from such growths will often reveal areas with 
suspicious cellular atypism Yet there are tumours the structure of which in both 
primary growth and metastases is indistinguishable from that of benign 
chondromas (Fig 328) 

(4) Spread and metastasis 

Many chondrosarcomas grow slowly remaining only locally invasive for 
years Some tumours, however invade veins and metastasize to the lungs Very 
extensive growth within large veins has been described by many writers e g by 
Weber Ernst Fry and Shattock, Kosa Phemister and Warren The tumours 
described by Fry and Shattock and by Kosa extended in continuity through the 
inferior vena cava and the right side of the heart into the pulmonary arteries 
Blood borne metastases elsewhere than in the lungs ire unusual but have been 
reported in bones (Recklinghausen Martin) adrenal and heart (Lichtenstein and 
Jaffe) skin (Cruickshank) etc 

OSTEOSARCOMA 

Osteogenic sarcomas — or more simply osteosarcomas— are those in which 
the tumour parenchyma displays recognizable differentiation of bone or osteoid 
tissue As already pointed out the formation of new bone by expanded periosteum 
may be mistaken for bony differentiation m the tumour itself But admitting 
this source of error it is still clear that many — indeed most — sarcomas of bone 
do themselves produce bone or osteoid tissue for these are often recognizable 
m extra periosteal extensions of the growths or m their metastases A few 
sarcomas of bone are undifferentiated spindle celled or pleomorphic celled 
growths not microscopically identifiable as of bony origin In my opinion 
sub division of the osteosarcomas into periosteal medullary sclerosing telangiec 
tatic etc are artificial and unjustifiable These adjectives do not denote distinct 
types of growth but merely vanants of the one type 

(1) Age and sex 

Christensen s analysis of 441 cases of bone sarcoma of all typf^ (mainly of 
course osteogenic sarcoma) reveals the mam features of age sex and site inci 
dence of this disease Males are affected decidedly more frequently than females 
m a ratio of about 60 to 40 per cent The greatest number of cases occur» in the 
second decade eg 40 of 80 cases reported by Badgley and Batts nearly two 
thirds of all patients are between the ages of 10 and 30 and one third of them are 
over 30 >ears Very young children and old people arc seldom alTccted 

(2) Site 

Christensen s figures showed that of the total of 441 tumours 287 (65 per 
cent) were in the lower limbs including 174 m the femur (162 at its lower end) 
and 83 in the tibia (69 at its upper end) 72 (16 per cent) were in the upper limbs, 
including 54 m the humerus (31 at its upper end) and 82 (19 per cent) were 
m the bones of the head and trunk the commonest single site being the scapula 
In Badgley and Batts s 80 cases there were 25 tumours of the lower end of 
the femur, 1 1 of the upper end of the tibia and 4 of the upper end of the fibula 
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of the retenljon of function by neoplastic osteoblasts is afforded by the high 
alkaline phosphatase content of ostcosarcomatous tissue, the great increase m 
the amount of this phosphatase in the sera of patients with osteogenic sarcoma 
us fall following removal of the tumour, and m further rise with the dc\elopment 
of recurrent growth or metastases (Franscen and McLean) 

(5) Metastasis 

The major risk of osteosarcoma is early metastasis to the lungs Pulmonarv 
metastases evcntuallv develop m a high proportion — at least three quarters— of 
all cases Radiographic evidence of these should be sought in all cases prior to 
treatment of the primary growth, and again at intervals following amputation 
In the majoru> of cases metastases appear within 2 years from the onset, but 
they may do so after much longer intervals c g 13 years m one of Badgley and 
Batts s cases Speed reported a remarkable case m which m spite of clear radio 
graphic evidence of pulmonary metastases, the patient remained alive and Vrell 
after 13 years the shadows of the metastases having remained almost unchanged, 
without any treatment, for about 10 years 

Blood borne metastases sometimes appear m parts otha than the lungs, e g 
in the skin (Sequira and Turnbull Finnerud , Brunschwig and Harmon), m other 
bones (references m my 1934 work) in the liver or brain (Harding and Courville) 
Metastases in lymph glands arc unusual (references m my 1934 work , Brunschwig 
and Harmon, 1933 Case I , Warren and Me>er) 

OSTEOCLASTOMA 
(Giant cell Tumour of Bone) 

(1) Histogenesis and nomenclature 

The changing views regarding the nature of this tumour have resulted m a 
diverse and confusing terminology — ‘ myeloma , “myeloid sarcoma’ , ‘tumeura 
myeloplaxcs , ‘ benign giant cell tumour ”, ' osteoclastoma ’ , and ‘ chron>c 
(non suppurative) hemorrhagic osteomyelitis being only some of the name> 
applied to It Myeloma and myeloid’ should be discarded for the tumours arc 
unrelated to the haemopoietic tumours of bone marrow and m particular 
are quite distinct from the lesions of mvelomatosis Nelaton s ‘ tumeur a 
mveloplaxes was erroneous the tumour giant cells are certainly not megakar)0 
cytes * Giant cell tumour * is a satisfaclorv non committal name as long as 

It IS not allowed to lead to confusion of this tumour with giant c.Ued osteosarcomas, 
and as long as it is not preceded by * benign ” Barrie s concept of “ chroit'C 
hemorrhagic osteomyelitis ” is deservedly moribund , its falsity was prompt j 
exposed — too leniently I think — by M J Stewart (1922) , and such a flintsi 
piece of speculation should never have been advanced nor taken seriously 

The view that the tumour is an osteoclastoma was suggested in 192- i 
Stewart and later adopted by most British pathologists I find myself, 
initial period of doubt regarding the validity of this view, a convert to it 1 
close structural similarity of the tumour giant cells with the larger osteoclasb m 
bone resorpuve lesions the identical appearance of the tumour tissue and o 
the intra cystic masses of mingled fibroblastic and osteoclastic tissue 
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few cases m which trauma is claimed as causative the sequence of events sho\vs 
that the tumour must have been already well established at the time of the injury 
These facts together make it clear that trauma either plays no part at all or only 
a very infrequent one, in the causation of bone tumours We will continue to 
be struck by occasional remarkable coincidences and courts will continue 
to allow compensation claims for allegedly traumatic sarcomas of bone , but the 
only attitude for scientific pathologists is one of stringent scepticism 

(c) Osteitis deformans 

This disease unquestionably predisposes to osteogenic sarcoma Most 
osteogenic sarcomas arising after the age of 50 years are m people with Paget s 
disease Paget himself was the first to record cases of this association and many 
subsequent examples have been reported Indeed cases of this kind are far from 
uncommon most surgeons radiologists and pathologists are familiar with them 
The exact proportion of cases of Paget s disease to develop sarcoma cannot be 
clearly estimated because mild degrees of the former disease are much commoner 
than gross readily diagnosed lesions The risk of sarcoma m Paget s disease is 
certainly less than suggested by Paget s own senes m which 3 of 5 patients had 
sarcoma Perhaps 5 or 10 per cent of patients with easily detectable clinical or 
radiographic signs of osteitis deformans may be expected to develop sarcoma 
Most of the tumours arc clearly osteogenic but a few of them appear fibre 
sarcomatous or cartilaginous They arise most frequently in the long bones of the 
limbs especially the femur, humerus and tibia, but occur also in the scapula 
clavicle pelvis or other bones A prevalent view that they never arise in the 
skull IS erroneous Kirschbaum described such a case and referred to S others 
Albcrtim made the interesting observation that the sarcomatous change took 
place multifocally or diffusely m fibrous areas of the affected bones 

(4) Structure and growth 

I propose to say nothing of the gross and little of the microscopic structure of 
these tumours They have been fully described and depicted m manv pathological 
surgical and radiological treatises and papers Suffice it to say that their micro- 
structure ranges from that of fully differentiated compact bone to anaplastic 
spindle celled or pleomorphic celled growth devoid of recognizable osteoblastic 
differentiation and that a single tumour sometimes shows a wide range of diffcr- 
entntion Cellular anaplastic tumours often show patchy differentiation of 
uncalcified disorderly osteoid tissue which permits their histological recognition 
{sec Figs 302 and 332-334) Great cellular pleomorphism with mixtures of 
spindle cells and giant cells containing a few or many nuclei is a frequent feature 
Sometimes the giant cells resemble those of the osteoclastomas and it is tempting 
to suppose them to be neoplastic osteoclasts But proof of this is difficult because 
multmucleated giant cells are found m many kinds of anaplastic tumours In 
Case III below however the tumour contained many typical osteoclasts 

The osteoblastic nature of the sarcoma cells is clearly displayed m cases in 
which metastatic growths show osteoid or bony differentiation In 1934 I referred 
to many records of such metastases and additional examples were reported by 
Biunschwig and Harmon (1933) and Harding and Courvillc (1934) Evidence 
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commonest sites, m order, arc— dista! end of femur, proximal end of tibia, distal 
end of radius, proximal end of humerus, distal end of ulna and proximal end of 
fibula The remaining 25 per cent of the tumours affect the bones of the head and 
trunk, especially the pelvis and vertebrae Lord and Sle\sart (1943) give references 
to the rather rare records of osteoclastomas of the skull It has been stated that 
giant cell tumour frequently starts in or predominantly involves an epiphysis, 
and It has even been suggested that it should be called “ epiphyseal giant cell 
tumour ’ This idea has arisen because of the striking predilection of these 
growths for the extremities of the long bones, but in the strict sense it is not correct 
An osteoclastoma in a young bone with a still unfused epiphysis is situated, not 
in the epiphysis, but in the metaphysis, and the epiphyseal line is intact, as m the 
cases m children reported by Stewart and by Burland and Harries 

(3) Structure 

(а) Naked eye appearance 

This vanes grcitly Young healthy tumours arc uniformly red, brown or 
sometimes grey or even white, soft and friable Older tumours become vanegated 
by areas of fibrosis, cysts, haemorrhages, pigmentation, yellow necrosis, or 
calcification Early expansion of the bone is usually fairly uniform in all directions, 
but It may later become irregular and eccentric A prevalent impression that the 
radiographic appearances of osteoclastomas, especially the multibcular or soap* 
bubble ” appearances, arc distinctive and “ typical ’ is erroneous , the same 
appearances can be produced by other expanding non osteogenic tumours 

(б) ^flcroscoplcal structure 

The micro structure of healthy parts of the growths, unaltered by secondary 
changes, is characteristic The admixture of spindle cells and muUmucIeatcd 
giant cells, the latter often distributed rather unilormly throughout the tissue, JS 
unlike that of any other bone tumour The giant cells measure 50 to 100 p or more 
in diameter, have processes which appear to anastomose \v ith those of the spmd e 
cells, and possess as many as 20 or 40 nuclei each m a single section These nuc ci 
are identical in appearance with those of the spindle cells, and there are appe^^ 
ances of the fusion of the latter to form the giant cells appearances interprets 
however by some w riters (e g Burland and Harries) as a Assuring of the giant ce 
to form spindle cells Mitotic figures may be found m small numbers m ® 
spindle cells, but arc rarely, if ever, found m the giant cells The vascularity vane 
greatly , the vascular channels arc thin walled and the tumour cells abut 
on them Except where secondary fibrosis has occurred, collagen , 

sparse, and there is no good reason for dubbing the spindle cells ‘ fibromas 
Occasionally, hpoid laden foam cells arc plentiful m parts of the grawth 

(4) Behaviour 

In the great majority of cases of osteoclastoma with more or le'.s 
clinical and histological findings, the tumours pursue a benign course , i e 
grow slowly, do not transgress the periosteum, do not metastasize and are j 
by adequate local;removal As Stewart insisted however incomplete re ^ 
of a genuine osteoclastoma, especially by curettage, is followed by ° 

and some tumours do transgress the bone cortex and periosteum ana 
surrounding muscles and other tissues Lord and Stewart descri 
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hyperparathyroidism (these masses are often called osteoclastomas , for this \ ery 
reason) and the conspicuous bone resorptive effect of the tumours, together 
constitute conclusive evidence that these growths are indeed osteoclastomas 
Those who, IiVe Jaffe et al (1940) object to this view and prefer the histo 
genetically neutral name giant cell tumour * do so for three reasons First, 
they can scarcely concei\e of a genuine neoplasm m which skeletal phagocjtcs 
are an essential element — to which il may be replied that phagocytes are not 

exempt from tumour formation and that in any case osteoclasts are not phagocytes 
Secondly they say the giant cells of the giant cell tumor while resembling, 
also show definite differences from indubitable osteoclasts ’ — to which I reply 
that on the contrary the resemblance is so close as strongly to suggest their 
identity Thirdly it is contended that the spindle cells of the tumours arc 
the essential tumour cells and the giant cells are only fused aggregates of these , — the 
reply to which is that this does not exclude their osteoclastic nature for normal 
osteoclasts arc formed bv svncvtial fusion of fusiform and stellate mononucleated 
cells (jce Daw son and Siruthcrs s excellent account 1923) The precise origin of 
these mononucleated cells— whether from fibroblasts, vascular endothelium or 
osteoblasts — is beside the point From what we know of the normal development 
of ostoeclasls we svould expect a tumour of osteoclasts to show a mixture of 
unfused pre osteoclasts and more differentiated multmucleated syncytia , and 
this IS just what our osteoclastoma shows 

In mv opinion then there is little doubt that the giant cell tumour of bone 
arises from and consists of bone formative (as opposed to marrow) cells which 
possess the attributes of osteoclasts I say bone formative cells deltbcrately 
because it is neither necessary to assume nor likely that osteoclasts arc an immut 
able self perpetuating species of cell As already pointed out it is much mote 
probable that osteoblasts and osteoclasts are merely reversed functional phases 
of cells of the one kind which we can conveniently call bone formative cells 
An osteoclastoma is a tumour of these cells m which the functional bias is ostco 
clastic rather than osteoblastic 

(2) Age, sex and site incidence 
(o) Age 

Most large senes eg Christensen s, show that more than two thirds of the 
tumours develop between the ages of 10 and 30 years the greatest number of cases 
being m the third decade Young children and the elderly are rarely affected 
Is It only a coincidence that the pale osteoclastomas reported by Stewart (1922) 
and Burland and Harries (1924) were both m children 

(6) Sex 

Malcb and females arc about equally affected c g 170 to 192 m Christensen s 
senes 

(c) Site 

As Chnvtcnsen s figures show about three quarters of the tumours arc in the 
limb bones— about one half of them m the lower and one quarter of them in 
the upper limbs and w ith rare exceptions they arc at the ends of the bones The 
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shows, I think that osteoclastomas arc not invariably benign , that some of them, 
not initially distinguishable from their benign fellows, m\ade and metastasize, 
and that this malignant behaviour does not picsuppose supervening sarcoma m 
a benign tumour, but is a property of certain mem^rs of the class ab miuo 


(5) The chondromatous giant-ceil tumour 

Codman described 9 cases of ** chondromatous giant cell tumor’ of the 
upper end of the humerus, and regarded these as a variant of the ordinary giant cell 
tumour Jaffc and Lichtenstein (1942) disputed this interpretation and held 
the growth to be a special form of “ benign chondroblastoma " m which groups 
of mullmucleated giant cells are incidentally found However, the tumour m the 
follow mg case supports Codman ’s views 

Case II — {Mr E \\ T Morrti s case) — History — A male Sudanese aged 25 had 
noticed gradually increasing swelling of lower end of right tibia for several years X ray 
appearances were those of giant cell tumour The excised part of the tibia contained a 
tumour 8 centimetres in diameter distending and replacing the bone and consisting of 
fimi cartilaginous tissue Histology (Fig 329) — Giant-cell and spindle cell tissue is 
mingled with a cartilaginous matrix The tumour is simultaneously an osteoclastoma 
and a chondroma Its cartilage cells are the same cells as the osteoclastoma cells for 
everywhere there arc gentle transitional forms between typical cartilage and areas of 
typical giant cell tumour (Dr H A Sissons is making a thorough study of this 
specimen ) 

The structure of the tumour, which is very different from that of JafTe and 
Lichtenstein’s “ benign chondroblastoma’ , favours the view of Dawson, Innes 
and Harvey that the giant cell tumour probably takes origin from a pluri 
potential cell with capacities for differentiation other than into osteoclasts, or 
alternatively, that proliferating osteoclasts and chondroblasts can undergo mutual 
metaplastic transformation 


(6) Lesions simulating osteoclastoma 

Masses of tissue with a*struct«re doselv resembling that of osteoclastoma, 
and often designated as such, arc found in the bones m generalized osteitis fibrosa 
(hvperparathyroidism) and also m some of the lesions of localized osteitis fibrosa 
These masses are not true tumours, and should not be called such, even when 
they attain large sizes as in Mathers and Cappcll’s case , they have no powers ol 
independent progressive growth but retrogress when the bone re forms 
and Struthers did much to correct the mistaken identification of giant celled 
areas in local or generalized osteitis fibrosa as “ myeloid sarcomas and the 
correlated mistake of supposing giant cell tumours to be manifestations of iocalizeo 
osteitis fibrosa They pointed out that the one represents a limited response o 
the tissues to the requirements of bone resorption, while the other is a progressive y 
growing neoplasm The close structural resemblance of the two tissues— neo 
plastic and non neoplastic — is no more surprising than the close resemblance o 
some chondromas to normal cartilage or of some areas of osteosarcomas to tn 
osteoid tissue of healing callus At the same time, the very fact that giant-ce 
tumour tissue can perfectly resemble reactionary osteoclastic tissue is itself goo 
evidence that the former is indeed osteoclastoma 
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osteoclastoma of the temporal bone which projected as polypi into the external ear, 
invaded the transverse sinus and directly infiltrated the cerebellum There are 
now many reports of otherwise typical giant cell tumours which have metastasized 
to lymph glands lungs or other parts (references by Willis 1934 also Korchow 
and Jaffe et al) King and Jaffc et al have attempted to correlate the degree 
of cellular atypism in individual tumours with their prognosis 



Fio 329 — Case II Cbondromatous ostcocbstoma (x 150) 


Several writers have suggested that when a giant cell tumour runs a malignant 
course this is due to supervention of sarcomatous change in a formerly benign 
tumour, and have pointed to the usuallj anaplastic structure of the metastascs 
in these cases But of course the phenomenon of increased anaplasia with 
metastasis is well known m many kinds of tumours and m some of the metastas 
izing osteoclastomas eg those of Finch and Glcavc and of Dyke the structure 
of the metastascs did not depart fir from the benign type The evidence 
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both myeloid 'ind fibrous, nrc not tumours but granulomas , they are non 
invasive, often do not recur even nfter incomplete removal, and sometimes 
retrogress spontaneously Rarely, true tumours— osteoclastomas or fibrosar 
comas— may arise from the jaw or its periosteum but these should be distinguished 
from the ordinary non neoplastic cpulidcs 

The giant celled tumours of synovial tissues, discussed m the next chapter, 
also should not be confused with osteoclastomas 

RETICULUM CLLU SARCOMA OF BONE 

Under this title, Parker and Jackson (1939) segregated a group of 17 non 
osteogenic tumours of bones, which had earlier been diagnosed variously as 
Ewmg s sarcoma, Hodgkin s disease, lymphosarcoma, etc The tumours affected 
males and females about equally , occurred chiefly m the second, third and fourth 
decades, but also in older age groups and were situ itcd most frequently m the 
femur, clavicle, tibia and humerus Thev formed large painful destructive growths, 
sometimes producing pathological fracture, and devoid of distinctive radio 
graphic appearance , and they gave a variable response to radiation, some 
responding well but recurring, others not responding at all Microscopically 
they consisted of rather pleomorphic rounded or polyhedral cells larger than 
lymphocytes, with some reticulum fibres between the cells Although no necropsies 
had been performed, it was unlikely that these growths were metastatic, since thev 
pursued a relatively benign course and 7 of the 17 patients were well 10 years or 
more after amputation Confirmatory reports have been published by other 
workers, eg b) Szuta and Hsieh (1942) 

In spite of the paucity of necropsy studies there arc good grounds for accepting 
the existence of anon osteogenic sarcoma of bone with rather distinctive characters 
There IS no doubt that in the past radio sensitive members of this group of tumours 
have often been called ‘ Ewmg s sarcoma ” But, as Parker and Jack son pointed 
out, the reticulum cell sarcomas should be distinguished from ‘ Ewmg s tumours 
for their age incidence, massive bone destruction, relatively good prognosis ana 
variable response to radiation, are unlike the original Ewmg syndrome, and their 
histology also differs from that of ‘ Ewing s tumours ’ as usually described 
Needless to say great care should be exercised in making a diagnosis oi 
reticulum cell sarcoma of bone There is risk that the errors committed m the 
past under the captions “ endothelioma ’ and ** Ewing s tumour — the errors 
of including diverse kinds of growths, especially metastatic ones— may be repeated 
under this new title The micro structure of reticulum cell sarcoma is not patho 
gnomonic, but could be simulated by anaplastic carcinoma lymphosarcoma 
and other tumours Each individual tumour must be weighed on its merits and 
finally diagnosed as reticulum cell sarcoma only when all the evidence, clinica 
and pathological, compels this conclusion It remains to add that the precise 
histogenesis of the tumour is still sjib /udice , but the name “ reticulum eel 
sarcoma ’ can be accepted pending further studies of well authenticated grow ths 
of this kind 

EWING S TUMOUR 

Too much ink has already been spilt in controversy on this chaotic subject, 
and I cannot undertake here a detailed critical review of its huge and confusing 
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Myeloid epulis ’ (Figs 330, 331) should not be grouped with the osteo 
clastoma of bone for again resemblance does not denote identity In many 



Fto 330 —Myeloid epulis (xJ20) 


epulides the giant celled tissue is clearly only a form of inflammatory granulation 
tissue containing extravasated blood pigments all transitions between ordinary 



granulation tissue and giant-ccllcd tissue arc found The giant cells a^c often 
smaller and less regular than those of oslcochstoma variable m number and 
they often contain phngocyted hacmosidenn With few exceptions cpulidcs 
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8 Huge chondrosarcoma of nasal cavit> of cocker-spamel aged 6, no 
meiastases 

9 Mixed carcinoma osteosarcoma of thyroid gland of sheepdog aged 10 , 
\\ ith osteosarcomatous metastases m lungs (Rudduck and WiUis, Case Vlff, 
and see Figs 301, 302, Chapter 3Q 



Fiq 334 — -Detajl of Fjg 333 A *» well diffcrerUiated bone irabeculae B undifTcrentiale*! 
part of growth (x 120) 

(2) From other animals 

10 Large chondrosarcoma of upper half of humerus of cat aged 16» v-dh 
metastases in lungs 

11 Chondrosarcoma of ribs of a sheep, with meiastases m lungs 
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literature To some extent this has already been done in previous papers (Colville 
and Wilhs 1933 Willis 1938 and 1940) I have read also many accounts of 
‘ Ewmg s tumours other than those there reviewed including those of Rix and 
Geschickter, Geschickter and Maseritz Potozky and Freid, Foot and Anderson 
Gharpure and Lichtenstein and Jaffe (1947) The following are my conclusions 

(1) Ewing s tumour is not a pathological entity it is merely a (rather 
ill defined) syndrome of a non osteogenic round celled, radio sensitise 
tumour in a bone usually a long bone usually m a young subject and 
usually causing diffuse elevation of the periosteum This syndrome can 
be caused by several difierent kinds of tumours 

(2) In the majority of cases heretofore diagnosed as Ewing s tumour the 
tumours have been metastatic 

(3) So called Ewing s tumours in children and adolescents are usually 
metastatic neuroblastomas 

(4) Primary reticulum cell sarcoma accounts for a minority of reported 

Ewmg s tumours 

The evidence for (2) is given in my earlier papers and in Carl Sternberg s last 
paper (1935) The evidence for (3) is given m Chapter 55 of this book , and I 
have also to record that several workers have written to me to say that in recently 
reviewing their Ewmg s tumours they have found some of them to be neuro 
blastemas It is significant too that Rix and Geschickter head a section of their 
paper on tumours of the spine— Sympathicoblastoma (and Eumg s sarcoma) 
and that they conclude No typical Ewmg sarcoma of the spine was found m 
the present series, and the tumors previously classed as such were thought on 
further study to be sympathicoblastomas * In their paper on 135 Ewmg s 
sarcoma* ” Geschickter and Maseritz staled Neuroblastoma was found to 
resemble Ewmg s sarcoma clinically and microscopically Both tumors respond 
to irradiation The presence of rosettes and neurocytes are distinctive histo 
logical featurca of neuroblastoma I also believe that neuroblastoma rosettes 
are distinctive , and m ray opinion the rojctlcj m Ewing s tumours ’ depicted 
by F W Stewart Foot and Anderson and Gharpure show these almost certainly 
to have been neuroblastomas 

A radio sensitive reticulum cell sarcoma occurring in a young person might 
qualify for the Ewmg syndrome and there are some workers who like Stout 

feci unable to separate reticulum cell sarcoma and Ewmg s tumor Most 
workers however, for the reasons given in the preceding section agree that m 
general reticulum cell sarcomas do not resemble ‘ Ewmg s tumours as commonly 
described and that the former should be segregated out of the heterogeneous 
dumping ground which the latter has become When wc have removed from 
this dumping ground many metastatic neuroblastomas some metastatic lympho- 
sarcomas and other secondary tumours which it has been admitted have been 
placed there occasional non ossifying osteogenic sarcomas which have also been 
wrongly cast there and occasional radiosensitive rcticulum-cel! sarcomas more 
or less fulfilling the Ewmg criteria then there will probably be nothing left in the 
dump 
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TUMOURS OF SYNOVIAL TISSUES 
BENIGN SYNOVIOMA 

(1) Age, sex and site incidence 

These not uncommon tumours arise m young and middle aged adults , they 
rarely appear m children or old people The multiple form m joints which are 
the seat of hyperplastic synovitis is more common in men than m women, 
but the reverse applies to the solitary synoviomas of tendon sheaths 

Solitary tumours are commoner than multiple ones, and arise from tendon 
sheaths much more often than from joints or bursae Multiple tumours are much 
commoner m large joints than m tendon sheaths , the knee joint is by far the 
most commonly affected joint The commonest sites of solitary synoviomas of 
tendon sheaths are m the hands, especially the fingers , the feet are less often 
affected and other sites are rare The flexor tendon sheaths arc affected much 
more often than the extensor The tumours grow outward from the sheath and 
rarely project into its cavity or involve the tendon The right hand is affected 
more frequentlv than the left, a difference which has been held to mdicatetrauma 
as a causative factor 

(2) Neoplasm or granuloma *> 

The View that the “ xanthomas * and giant cell growths of synovial membranes 
are not true tumours but inflammatory granulomas was advanced in 1913 by 
Fleissig and has recently (1941) been strongly upheld by Jaffe, Lichtenstein and 
Sutro, who summarize this opinion in the title “ pigmented villonodular synovitis' 
There is no doubt that the widespread brown seaweed-hke synovial growths 
sometimes found filling a large joint are inflammatory and not neoplastic, and 
that these often include small or large nodules closely resembling m structure 
the solitary giant cell growths which are usually regarded as tumours On the 
other hand, from the general structure cellulanty and mitotic activity of many 
of the solitary growths it seems clear that they are indeed neoplasms Many of 
these Imve the structure of more or less cellular fibromas, with few or no gia^ 
cells and foam cells and little or no pigment, and m my of them appear to oc 
isolated growths from synovial membranes devoid of any signs of generalized 
villous synovitis 

However, this seeming contradiction is not as serious as it appears V'c 
know of many other organs in which hyperplasia passes insensibly into neoplasia 
and where hyperplastic and neoplastic lesions may closelv resemble one another 
and may be difficult to separate on purely microscopical grounds, e g the br^as 
uterus, liver, thyroid and other ductless glands In these organs aUo, ncoplas* 
supervening on hyperplasia is often multiccntnc The concept is quite admissible 
then, that many of the larger nodular masses which develop in a villous * 
are indeed multiple tumours similar to those that often develop singly in membran 
devoid of previous hyperplastic changes The presence of haemosidenn and lipo* 
laden phagocytes m some of the solitary tumours is not surprising, fo^ sme 
hypetpla^ic masses of synovial tissue are apt to display these secondary change . 
neopIasticViasses of the same tissue might be expected to display similar change 

A prevent view that the multmuclcated cells m synoMomas are 
foreign bodyVgiant cells calls for correction True foreign body giant cells may 
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TUMOURS OF SYNOVIAL TISSUES 
INTRODUCTION 

TVrO rather distinct groups of synovia! tumours are recognizable 

(fl) Moderately common benign predominantly fibroblastic and giant cJled 
growths > most otten arising from tendon sheaths and variously dcsig 
natedhbroma endothelioma giant cell tumour myeloid tumour, myeloma 
xanthoma, benign synovioma or teno synovioma 
(i) Rare malignant growths either of predominantly cystic papillary structure 
with the synovia filled spaces lined by epith'*l!um like cells m single or 
multiple layers or diffused spindle-ceUed or pleomo'phic called or often 
showing both types of structure usually arising from the capsules of 
larg. joints or from bursae in their neighbourhood and designated 
malignant synovioma synovial sarcoma or ‘ sarco mesothelioma ’ 

While most tumours tall readily into one or the other ot the two groups, 
distinction IS not abjolute some benign tumours (c g those described by Black, 
1936 and 1940) contain plentiful synovial mucm and spaces lined by epithelium 
like celU resembling those seen m the malignant group and some of the diffusely 
cellular sarcomas are clearly the malignant counterparts of the common benign 
fibromatous and giant celled growths (see King 1931) 

Interpretation of the structure of synovial tumours necessitates clear concepts 
regarding the structurw of normal and hyperplastic synovial membranes The 
once prevalent view that the cells lining synovial cavities form a continuous 
pavement endothelium distinct from the underlying connective tissue was 
erroneous The synovial surface is a specialized free connective tissue surface 
the cells of which are modified connective tissue cells Modern histologists speak 
of the lining cJls as fibroblasts (Maximovv and Bloom 1944 Bremer and 
Weatherford 1944) In some places especially in hyperplastic lesions the lining 
cells arc plump and closely aggregated into a pseudo epithelial layer m other 
places they arc sparse and flattened The cells on the surface and those just 
beneath it are not diflercni types of cells, but variants of one type — the synovial 
fibroblast and between this and the ordinary collagen producing fibroblast of 
the surrounding tissue no sharp line of separation can bw drawn Further at 
chondro synovial junctions there are transitions from cartilage to synovial tissue 
That synovial cells are only modified fibroblasts is shown also by the transformation 
of the latter into the former under appropriate conditions, as m false bursae and 
joints The close kinship of articular fibrous synovial and cartilaginous tissues 
explains the structural variations in the tumours of synovial iissuea their varying 
mixtures of sjnoviomatous and fibromatous features their angiomatoid characters, 
and their occasional formation of cartilage or bone as depicted by Buxton 
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great histogenetic significance Hence the name “ xanthoma ’ ib to be deprecated, 
for It focuses attention on a purely incidental feature and causes confusion with 
the lesions of “ xanthomatosis ” and other phagocytic granulomas to which 
synoviomas are unrelated For various reasons, other names are also inappro 
priate “ Endothelioma ” is mappropnate for reasons already given “ Giant-cell 
tumour ’ IS unsatisfactory, since some tumours contain few or no giant cells 
“ Myeloid tumour ’ and “ myeloma ” are particularly objectionable, for the 
tumours are quite unrelated to those of bone marrow and bone, and indeed their 
structure does not resemble that of the giant cell tumour (osteoclastoma) of bone 



Fio 336 — From a suprapatellar synovioma 3 5 centimetres m diameter from a man of 
showing lines and clumps of polyhedral and fusiform tumour cells and densely coilag^ii 
partly hyaline matrix ( x 100 ) 

For this reason, as well as for others mentioned by JafTc et a! , GeschicUt^ and 
Copeland a suggestion, that gi int cell tumours of tendon sheaths are ostco 
clastomas of sesamoid bones, is ibsurd 

(4) Growth and behaviour 

With rare exceptions, the predominantly fibromatous or giant celled tumours 
of tendon sheaths and other synovial tissues arc slowly-growmg non , 
benign tumours, readily cured by simple enucleation At the time of their 
on account of pain or mechanical disability, they have seldom attained diame 
ol more than 2 or 3 centimetres, but tumours of 5 centimetres or more 
recorded There is usually no difficult} m distinguishing clinically between 
common slowly growing circumscribed benign synoviomas and the rare, ^ 
growing invasive synovial sarcomas Professor M J Stewart has shown 
specimen of undoubtedly malignant synovioma of giant celled type, which m's 
neighbouring soft tissues 



BENIGN SYNOVIOMA. 


695 


possibly oc\.ur in some of the tumours m which lipoid phagocytes abound 
but as Stewart and Flint insisted, most of the giant cells are undoubtedly 
tumour cells Their nuclei which are identical m appearance with those of the 
surrounding mononucleated tumour cells arc scattered throughout their cytoplasm 
They rarely contain hpoids but they often contain haemosiderm These large 
cells have all the appearance of being syncytia! aggregates of the smaller tumour 
cells and not primarily phagocjtic at all Since however, the tumour cells are 
of mesenchymal type it is not surprising that thc> themsleves should take up 
extravasated pigments The haemostdcrosis of the cells docs not mean that 
they are merely scavengers 
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Fig 335 — From a mainly fibromatous synovioma 2 ccnlmwires m diameter attached to flexor 
tendon sheath of thumb of a man of 33 years showing synovial clefts with villous projections 
m the tumour (x 100) 


(3) Structure, histogenesis and nomcncialarc 

The tumours arise from and consist of synovial tissue and are therefore 
appropriately named synoviomas Sub-division of the group into fibrous 
mucinous vascular giant-celled cartilaginous osseous lipomatous and mixed 
types IS unnecessary and impracticable for many tumours are mixed showing 
combimtions of the different structural variants The commonest of these arc 
I led and fibrous which arc often seen in combination and in which 

’'•lefts ire often present (jce Figs 335 336) The tumours 
' ircis in which polyhedral spmdfe shaped or 
as matrix these areas often nltcrnatc 
^ ircas Primarily, manv of the solitary 
^Ic or no extravasated blood pigment or 
j bxtanccs and the phagocytic activity 
"omment arc secondary and of no 
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TUMOURS OF SVNOVIAL TISSUES 


Case I—ffistary—For 18 months a man of 71 had an enlarging mass on the inner 
aspect or his knee joint Operation showed this to be a well defined hemaphencal 
tumour 14 centimetres in diameter attached to the external surface of the capsule of (he 
joint by a pedicle 4 centimetres in diameter A disc of the capsule was removed almg 
with the tumour which weighed 540 grammes On section it was found to consist of 
a fine honeycomb of spaces filled by mucinous material MtcroscoptcaUy (Fjg 338} these 
were lined by layers of (.ells of \ariable appearance and thickness in som places 
resembling an epithelial reticulum m others consisting of strands of elongated cells 
traversing mucinous material, and in others resembling myxoma 


(1) Age, sev and site incidence 

Knox s and Fisher’s reviews show that malignant tumours of synovial 
membranes ocxmr with about equal frequency in men and women They may 



Fio 338— Cure/ Malignant synovioma of pseudo^pithelial type showing a tumour meshwork 
with mucus filled spaces (x 120) 

appear at any age after childhood, the greatest numbers of patients being ta 
the third and fourth decades In about one half of the cases the growths arise 
m the region of the knee either from the capsule of the knee-joint itself or fronj 
neighbouring bursae, especially on the popliteal aspect The other princip^ 
sites of origin are the ankle region and foot, forearm wrist, elbow and thigh 
Very few of the tumours have commenced in the hands (the commonest site o 
benign, synoviomas) toes, shoulder girdle, or in the joints of the head, neck an 
trunk Most of the tumours arising from joint capsules project externally 
the capsule and often do not invade the joint cavity This suggests that their 
origin IS less often from the lining of the joint itself than from synovial cysts m 
the capsule a suggestion strengthened by the predilection of the tumours for the 
capbule of the knee joint, where such tysts are common However, there is n 
evidence that the common synovial ganglia of the wrist region are predispose 
to tumour formation 
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MALIGNANT SYNOVIOMAS OR SYNOVIAL SARCOMAS 

Malignant tumours of synovial ongin arc either (a) soUd anaplastic spindle 
celled or pleomorphic celled sarcomas m which synovial difierentjatjon is lacking 
Of mdefimtc or (b) cystic or papillary growths of pseudo epithelial structure 
often contammg gelatinous synovial secretion These two types are probably 



Fio 337 — MaUgnamteno synoviom3offootofpseud<Mn>iiheliall)pc A = papiHary stniaure 
B *= pseudo acifur structure (x 150) 

not distinct but represent merely the more or less anaplastic tumours of the one 
kmd Those of type (o) cvcmphficd by my necropsy Disc No 218 (WiUis 1934) 
are rarer than those of type (b) Go^ accounts include those of Prym Kno\ 
Hutchison and kling Bnggs and Fisher I have examined two specimens of 
the cystic mucinous type of groNsth one of these depicted m Fig 337 arcs'* 
m the sheath of one of the flexor tendons of the foot m a man of SI years and 
the following are brief notes of the other 



CHAPTER 45 


ANGIOMAS TUMOURS AND TUMOUR-LIKE OVERGROWTHS OF 
VASCULAR TISSUE 

INTRODUCTION 

Several factorb complicate the discussion of tumours of blood vessels and 
lymph vesselb In the first place, most so called ‘ angiomas ’ are not true tumours 
but vascular malformations or ‘ hamartomas ”, while some others are vascular 
masses of reparative tissue But, m the second place, distinction between the 
true neoplasms and the hamartomas of vascular tissue is not alwavs eas>, for m 
the latter seemmglj infiltrative structure and multicentric formation may readily 
simulate mvasiv e growth and metastasis Thirdly, many malignant tumours of other 
kinds have been wrongly identified as angiomatous merely because of their 
great vascularity Fourthly, since the potencies of proliferating mesenchymal tissues 
are very diverse, sharp separation of angiomas from other mesenchymal growths 
!s to some extent arbitrary Before going on to consider angiomas as neoplasms, 
let us consider these four confusing factors more fully 

(t) Most “ angiomas ” not true tumours 

Most pathologists will concur m this proposition Briefly, the grounds for 
It are as follow 

(n) Many “ angiomas ” are congenital Those of the skm, which are the 
commonest form of ‘birthmarks*, arc obvious at birth or are noticed soon 
afterwards {see Figs 339-343) Fitzwilliams found that 83 i>cr cent of vascular 
naevi of the skm were noticed at birth, and an additional 13 per cent withm 
6 months Those of the deeper tissues may not be discovered unlii later in life . 
but these also, w'hen they involve functionally important parts such as the 
nervous system usually give evidence of their presence during childhood or 
early adulthood Parkes Weber speaks of naevi as ‘ developmental — mostly 
congenital — dysplasias 

(b) No structural distinction is possible between “angiomas ’ and acknow 
lodged vascular malformations such as plexiform or serpentine angiomatoses 
or mere supernumerary vessels Indeed the structure of many “angiomas^ 
shows clearly that they are masses of tangled or deformed supernumerary vessels 
capillaries, veins, arteries, or all three The larger vessels often have well 
muscle coats or irregular masses of muscle fibres m their walls (see Fig 340, an 
Case I below) 

(c) Above all, the common vascular hamartomas have no powers of progressive 
disproportionate growth Like anv other malformation, the birthmark grow^ 
along with the tissues of which it is a blemish , then, unless accidents occur in i 
It usually teases to increase Accidents which may cause its enlargement, name y, 
haemorrhages, cvslic changes inflammation, thrombosis and oedema, may g*' 

It a false clinical appearance of neoplastic growth, and in certain situation , 


700 



SYNOVIAL SARCOMAS 


699 


(2) Structare 

Ttie two mam varieties of structure found a!onc or togetber, in synovia? 
sarcomas are 

(а) Cj^siic and papillary formations »;/A synovial flmd m the spaces 

The spaces are often lined by a compact layer of poij'hedral tumour cells 
one or se\eral layers thick giving a pseudo epithelial appearance superficially 
resembling that of disorderly papillary adenocarcinoma (Figs 337 338) Closer 
examination however usually reveals the non-cpithehal character of the cell 
layers these possess no proper basal border, but merge with the diffusely 
arranged surrounding cells The rclauve amounts of pseudo^pithehum and 
intervening diffusely cellular tissue vary widely sometimes as m the specimen of 
Fig 338 the bulk of the tissue forms pseudo carcinomatous structures , m other 
tumours the bulk is diffusely sarcomatous with only occasional clefts lined by 
compact cell layers 

(б) Diffusely cellular sarcoma 

This consists of either spmdic cells polyhedral cells or pleomorphic cells 
Indefinite epithelium like clumps may be found in parts and myxomatous 
areas also occur 

(3) Beh&TtQur 

Only occasional tumours of this kind appear to have been cured by excision or 
amputation In most cases recurrence or metastasis has developed The lungs 
arc the mam site of metastases and these may appear several years offer removal 
of the primary growth c g 4 years m Knox s third ease Metastases in the 
regional lymph glands as m my necropsy case referred to above arc unusual 
In structure the metastases may reproduce the distinctive synovial characters of 
the primary grow th as in Fisher $ first case or they may be more anaplastic, 
as in my case 
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an already existing malformation Thrombosis, organization and fibrosis some 
times lead to reduction m size of “ angiomas ” 

{d) Some acquired ‘ angiomas ” are not malformations but masses of vascular 
reparative tissue or cctatic vessels Thus, Mailer advanced good reasons for 
believing that some of the so called angiomas ” of skeletal muscle are post 
traumatic masses of granulation tissue under peculiar mechanical conditions , 
and there is little doubt that not a few of the acquired “ angiomas " of skm and 
mucous membranes are merely masses of mflammatorv tissue — inflammatory 
granulomas ’ — the products of delayed or thwarted healing Many acquired 
telangiectases, such as those of the face of plethoric elderly people, are of course 
due merely to local dilatation of vessels from obstructive or degenerative causes 
Before assuming, then, that any given mass of highly vascular tissue is a truly 
neoplastic angioma, the question: should be asked can this be either a vascular 
malformation, altered maybe by supervening accidental changes, or an extravagant 
mass of post-traumatic or post inflammatory reparative tissue, or merely a 
varicosity oi ectasia The answer will usually be m the affirmative 


(2) Distinction between vascular hamartomas and neoplasms sometimes difficult 
Vascular hamartomas, by their very nature, are usuallv poorly demarcated 
and show intimate mingling of the superfluous vessels with the normal tissues of 
the part This may give a false appearance of invasive infiltration , and, especially 
if the hamartoma consists of fine capillary vessels or of more cellular areas of 
non canalized vasoformative tissue, its microscopical appearance may closely 
simulate that of an invasive growth If also, as is not uncommon multiple 
hamartomas of this kind are present m several tissues, say in the spleen and liver 
or m the liver and lungs then these multiple foci may simulate metastases In 
1934 I reviewed and discussed many examples of this kind to which may be 
added the case described by Taylor and Moore While m many of these cases 
especially in infants, it is clear that multicentnc growth accounts better for the 
findings than metastasis, m some others m adults it is difficult to leach a confid'*nt 
decision, and the possibility of the growths being metastasizing angio sarcomas 
must be admitted (see belon) 


(3) Vascular tumours of other kinds wrongly diagnosed as “ angiomas 

No modern pathologist should be so misled by finding blood withm adeno 
carcinomatous spaces that he mistakes renal or other carcinomas for “ haemangio 
endotheliomas ”, as was once done li et as Stout properly points out, the a 
edition of Ewing’s text-book (1940) contains an illustration (Fig 133) la e 
“ angio endothelioma of bone ” which almost certainly perpetuates this o 
error , and Thomas (1942) has made a similar mistake n-.rpiv 

More excusable, but still unfortunate, is the tendem,y to assume mat 
cellular highly vascular growths of uncertain nature are angioblastic This 
lion has led to many errors of diagnosis Anaplastic growths both .. 

and sarcomas may contain abundant vessels closely invested by the umo 
'n a way falsely suggesting special angioblastic properties of the , . 

![ estion arises what degree of vasculanty, what ratio of vascular ch ” j 
^“^rvascular cellular growth shall wc require m an meseneby 

^ur m order to identify it as a specifically vasoformative one 7 I find t 
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e g in the brain, such enlargement may make it as dangerous as any tumour and 
necessitate its removal Even when an angioma appears to extend its terntorj 



Flo 339 —Angioma ofdemiisof shoulder present since birth excised when child was 12 months 
old (X 220) 



Fjc 340 — F om a plaque like angioma of skin of shoulder 5 ccnlimeircs in diamclcr excised 
when child was 24 morths old showing a capillary plexus anj part of wall of a large arterial 
xcsscl (X 150) 

Without having suffered any such accidents this is probably due, not to proliferative 
growth but to canalization and establishment of a blood flow in fresh parts of 
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(1) Haemangiomas of particular tissues 


(a) The skm and subcutis \ 

The familiar “angiomas’* or vascular naevi of the sKm — Morgan o; 
ruby spots , ‘ spider naevi “ mulberry naevi ”, ‘ port-wine sta^s etc— are 
adequately described m many text books, have recently been w^H suramanzed 
by Harvey et and by Weber, and call for no special description here Their 
structunl variants, described as capillary, cavernous and plexifc’^m* 
seen m combination , and the lesion often extends also into the subcutaneous 
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question difficult to answer On the one hand I am satisfied that great vascularity 
has often led to a false diagnosis of malignant angioma and on the other hand 
I have seen several tumours in which a highly vascular pattern appeared to be a 
distinctive and widespread feature strongly suggestive of a special angioblastic 
habit of growth Reasonable confidence regarding the angiomatous character 
of such a tumour is however to be attained only by a most thorough examination 
of all parts of it and m many cases by necropsy study to ensure that the growth 
m question is indeed primary and not a peculiar metastasis of some unsuspected 
primary tumour elsewhere 

It IS to be recalled here that highly haemorrhagic characters are not peculiar 
to angiomatous growths but are seen also in chorion epithelioma and in anaplastic 
carcinomas and sarcomas Ogilvie and Mackenzie reported two tumours as 
‘ malignant haemangio endotheliomas and later with commendable frank 
ness retracted this diagnosis m one case and identified the growth as chorion 
epithelioma 


(4) The diverse potencies of mesench>mal tissues 

It was pointed out in Chapter 41 that the ready melaplastic conversion of 
proliferating mesenchymal tissue of one kind into tissue of another kind seen m 
both non neoplastic and neoplastic lesions makes the grouping of mesenchymal 
tumours into separate species somewhat arbitrary Since fibromas sometimes ossify 
chondrify or undergo mucoid change why should they not sometimes 
undergo predominant vascular differentiation as they grow Such a conversion 
indeed happens with the meningiomas some of these are so abundantly vascular 
that they have been called angioblastic meningiomas (Wolf and Cowen 
Bailey and Bucy) and all gradations are seen between structurally typical 
meningiomas and predominantly angiomatoid growths Evidently then pre 
dominantly angiomatoid structure in a mesenchymal tumour does not necessarily 
denote a specific vascular origin Every actively growing tissue is bound to have 
an adequate blood supply and actively growing mesenchymal tumours in 
particular may well develop their vascular channels to an extravagant degree for 
their tissue is of the very lineage that makes blood vessels Let us be cautious 
then, not to pronounce highly vascular mesenchymal growths ‘ angiomatous ’ , 
save on very secure grounds 


A BRIEF SURVEY OF ANGIOMATOID MALFORMATIONS 

Because most so called benign angiomas are not neoplasms but malforma 
tions this book is not primarily concerned With them However some knowledge 
of their distribution and structure is necessary to a critical consideration of tumours 
believed to be truly angiomatous Hence a brief survey of them is given here 
under the following mam heads 

Haemangiomas of particular tissues 
Multiple hicmangiomatous syndromes 
Lymphangiomas 
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Fio 343 — Cdjtf // Congenital angioma of muscle, showing muscle fibres separated by mesen 
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(6) Skeletal muscles 

Angiomas of muscles ha\c been described and reviewed by Jenkins and Delaney, 
Mailer and MacDermoU In over SO per cent of reported cases the 
patients have been und'*r 30 >cars of age many of them children The muscles 
most often alfected are those of the thigh and calf the biceps and triceps of the 
arm, latissimus dorsi and masseter Besides the developmental origin suggested 
by the age incidence, trauma mav produce angiomatoid lesions m muscle as 
suggested by Mailer , or possibly enlargement of a developmental lesion as the 
result of injury, haemorrhage and thrombosis may bring it to clinical notice or 



Fio 542 — Case I A nerve bundle surrounded by and containing ca>cmous vascular channels 
(X 150) 


may simulate neoplastic growth The following two examples of angiomas of 
muscles are w orthy of note 

Case 11 — At bmh a male infant was noticed to have a bulky swelling of its reeius 
femons Exploratory operation disclosed a very vascular growth diffusely involving 
the disiaJ iwo-lhirds of the muscle A piece removed for microscopical study showed the 
bundles of muscle fibres separated by richly vascular mesenchymal tissue including many 
capillary vessels and small veins many plump perivascular fusiform and stellate cells 
scattered collections of lymphocytes and other leucocytes and some large irregubr mulu 
nucleated ceils resembling megakaryocytes (Figs 343 344) The appearance was thut 
thatofa highly vascular young mesenchymal tissue with some haemopoiesis also in progress 

Case III —I or 5 years a woman aged 2t had noticed a rounded mass near the sternum 
this was excised and found to be an ill-tJcfinft! vascular growth 2 cencifnetres in diameter 
m the pectoral muscle //uwfoys- — TypKa! benign cavernous angioma tnmglcd with 

muscle fibres the walls of the vascular spaces contained plentiful smooth muscle 



708 


ANGIOMAS 


sub division clinically convenient, it is not warranted pathologically With rare and 
doubtful exceptions, all angiomas of the nervous system are developmental 
vascular hamartomas , and all gradations between and combinations of the 
several structural types occur The variability in structure and distribution of 
the lesions is well shown m Wolf and Brocks senes The cerebellar gro\vlhs 
show as little structural evidence of neoplastic qualities as other “ angiomas ” , 
attribution of such qualities to them by clinicians has been merely because they 
are space occupying lesions m n region where any enlargement— from cystic 
changes or vascular accidents— is certain to cause dangerous results 

Weiss described a cerebral cavernous angioma which contained also bone 
and glial tissue Bailey and Ford pointed out that 'ingiomas of the nervous 
system, like those of other regions, may show sclerosing, pigmentary and lipoid 
changes, and that both neuroglia and connective tissue may participate in 
the sclerosis An interesting and frequent feature of angiomas of the brain is the 
presence in or around them of many small degenerated vessels which have become 
converted into calcified cylinders (Urban, Zeldenrust, Turner) Sudden fatal 
haemorrhage from angiomas is not unusual, as in Turner’s case and the following 
case 


Case IV — Female 35 Sudden onset ofrapidly fatal coma cerebrospinal fluid blood 
stained AVcropr> —Spongy haemorrhagic area 3 centimetres m diameter m anterior 
part of right internal capsule all other organs normal //irw/og>— Typical cavemoM 
angioma with recent thrombosis and haemorrhage periphery shows many small calcified 
vessels 

Other anomalies of the nervous system may be associated with angiomas, 
e g syringomyelia (Russell , Wolf and Wiicns) In Wolf and Brock’s second case 
an arteno venous angioma of the frontal lobe was continuous through a deficiency 
of the bone with an angiomatous mass beneath the skin Associations Nvith 
cutaneous or visceral angiomas or other anomalies are described later 

(e) Peripheral ner\es 

Nerves are rarely the site of angiomas Purcell and Gurdjian saw a caver 
nous angioma of the sciatic nerve in an infant, and referred to occasional earlier 
records Bergstrand described an angioma of the libial nerve m a man age 
31 but his contention that this was malignant and had metastasized to the lungs 
cannot be accepted , the lung tumours were of quite different structure 

(/) Viscera 

The well-known cavernous angiomas of the h\er need no description 
noteworthy however, is their loss of vascularity and conversion into 
areas, as described by Merkel Multiple or diffuse angiomatosis of the i 
IS occasionally seen m infants, sometimes with and sometimes without simi 
lesions m the spleen, lungs skin or other parts (Falkowski Foot , ’ 

Taylor and Moore, and see Fig 346) Small cavernous angiomas of the sp 
are not rare , they are prone to cystic changes and intra cystic haemorr S 
and I think it likely that most non epithelial splenic cysts arise in this w 
Angiomas of the intestine have been reported by Merchant and by Loi- 
Mummery, of the kidney by Swan and Balmc, of the adrenal by Menon 
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(c) Bones 

Haemangiomas of bones were carefully studied by Bucy and Capp who 
found that these lesions were nearly all of the cavernous type that their most 
frequent sites were the vertebrae and skull and that radiographically they 
produced rather distinctive appearances In flat bones like the skull scapula 
and pelvis, a prominent sun burst appearance due to new' formed bone 
trabeculae radiating from the surface of the bone is usual , m v ertebrae, prominent 
vertical Irabeculation and m tubular bones loculated expansive lesions Other 
noteworthy papers are those of Makrycostas Scherer Karshner et al and 
Pulvertatl on vertebral angiomas, and of Anspach Pich and Kaplan and Kanzer 
on the sunray ’ angiomas of the skull The latter have often been misdiagnosed 
‘ sarcoma ’ from their radiographic appearances but they are benign lesions 



Fig 345 — Capillary angioma of cetebcKom shov-ing a meshwotk of vasorQmuU\c tissue 
largely non-canalired traversed by some larger vessels which have undergone thrombosis 
(X 120) 

which as in Anspach s case may remain stationary for many years A peculiar 
tumour of a child's skull possibly related to the sunray angiomas is described 
as Case I Chapter 43 

{d) Central nervous system 

In their monograph hn 1928 Cushing and Bailey divided vascular growths 
of the brain into two mam groups — angiomatous malformations and haeman 
gioblastomas or true tumours The former include capillary cavernous venous 
and arterial malfonnaiions comparable with those of the skin The commonest 
of the hacmangioblastomas arc those occumng m the cerebellum m young 
adults the tumour consists of a mass of tangled small vessels or vasoformative 
tissue cither solid or cystic (Fig 345) often vvilh only a relatively small nodule 
or plaque of grow’th m the wall of a large cyst (Urban Cox and Trutnble) 
Capillary angiomas of the cerebrum arc rare (Barnard and \VaIshe) 

Although many subsequent workers have found Cushing and Dailey s 
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(c) Coexisting multiple angiomas of skin and enclwndromas of bones (Ollier s 
disease) 

This rare association, “ Kast*s syndrome ”, has been reviewed by Carleton 
and Robb'Smith and by Carleton et al , who described a woman aged 32 with 
multiple encKondromas of the hands and multiple haemangiomas of the skm and 
subcutaneous tissues and of several bones Of the few recorded cases, most have 
been males 

(d) Coexisting angiomas of skm and central nenous system or its co\ertngs 

(See Cushing (1906), Cobb, Rogers, Peters and Tebelis, Cox and Trumblc, 

Karshner et al ^ Nussey and Miller) In these cases the presence of vascular 
naevi on the face or elsewhere points to the nature of the central nervous lesion 
The nervous and cutaneous lesions often affect the same segmental level, eg 
facial naevi accompany cerebral lesions, and the level of trunk naevi corresponds, 
to that of the growths affecting the spinal cord Specially associated with the 
names of Sturge, Weber and Kalischcr is a group of cases showing facial and 
leplomenmgeal naevi, accompanied by radiographically visible calcification of 
the brain, and often by epilepsy, mental retardation and glaucoma In Wolf and 
Brock’s third case, a facial naevus coexisted with extensive venous angiomatosis 
of the retina, optic nerve, cavernous sinus, base of cerebrum, brain stem and 
cerebellum 

(c) angiomas of retina and central ner\ous system and yisceral 

abnormalities 

(See Lindau, Collier, Davison et al) The complete syndrome, often called 
Lindau’s or von Hippel-Lindau s disease, comprises angiomatosis of the retina 
angiomas of the central nervous system usually of the cerebellum, and various 
visceral lesions including cysts of the pancreas or kidnev and renal adenoma 
In some instances, as m Colliers cases, angiomas of the brain coexist with 
visceral lesions but retinal angiomas are absent The case described by wolf 
and Wilcns showed a cystic angioma of the cerebellum, three small angiomas 
of the spinal cord, syringobulbia and syringomyelia, cysts of pancreas and kidneys, 
adenoma of the kidney aberrant adrenal tissue m a retroperitoneal lymph gland 
and three chromaffin tumours of the left adrenal gland Lindau s disease is 
familial in about 20 per cent of cases , some members of a family may have 
retinal lesions, some brain lesions and some the complete syndrome 

(3) Lymiphangiomas 

" Cystic hygroma ” of the neck or axilla has excited the interest of pathologists 
Since Wernher s account (cited by Goetsch) in 1843 Treves described a ug 
hygroma which extended from the floor of the mouth to the lower nb 
in an infant 3 weeks old Goetsch $ paper contains an admirable review o 
subject and a detailed studv of 12 cases 

(a) Site 

The 'favourite site^ of lymphangiomas are the neck and axilla, ^ 
occur ah’o in the arm, mediastinum, mouth region and abdomen Pet 

\ 
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Annamalai of the omentum by Stout and Cassel, of the placenta by Strachan 
and by Marchctti 


(2) Multiple hacmangiomatous syndromes 

Vascular hamartomas m a single tissue such as the skm or central nervous 
system are often multiple , e g in 16 per cent of patients with angiomas of the 
skin (Fitzwilhams) But two or more different tissues such as the skin and nervous 
system or the spleen and liver may be affected simultaneously Eponym enthu 
siasts ha\e made the most of the many possible combinations of sites and 
combinations of angiomas with other abnormalities Here it must suffice to give 
only brief notes and references to the more important syndromes and to refer 
io Weber’s useful outlm'* 







Fio 346 — From a specimen of difTuse extensive angiomatosis of liver of a newborn infant 
Note the inclusion of bile ducts in the septa betwe<.n the vascular spaces ( / 120 ) 

(fl) Hereditary multiple telangiectasis of skm and mucous membranes 

(See Osier, Goldstcm McArthur Schuster and Cappon ) Multiple punctate 
nodular or spider naevi develop on skm and visceral Iinmgs usually during 
childhood or adolescence persist throughout life and cause recurring haem 
orrhages from mucous membranes Thediscascisfamilial affectsandistnnsmiUcd 
by both sexes and behaves as a Mendclian dominant Schuster saw coexisting 
multiple aneurysms of the splenic artery and venous anomalies in lungs and liver 

(6) CocxiifiMi; angiomas of skm and Mscera 

These may affect various organs eg skm liver and spleen (Falkowski) 
skin liver and lung (Orzechow’ski Taylor and Moore) skm lungs thyTOid 
intestines, etc (JafTt) , skin stomach intestine, kidney and adrenal (Merchant) 



712 


ANGIOMAS 


lined b> epithelium, which has been flattened and disgui«ied in most situations by 
obstructive distension of the cavities The presence of lax non distended or 
ramifying spaces also lined by flat non epithelial cells will usually make the nature 
ol the lesion clear Microscopical distinction between epithelial and lymphatic 
cystic growths may sometimes be impossible Supposedly lymph vascular lesions 
of even non epithelial organs are sometimes epithelial , thui the “ lymphangio 
endothelioma ” of the heart reported by Perry and Rogers wav almost certainly 
an epithelial heterotopia similar to those described by Davidsohn and Rezek 


(b) Sex and a^e 

The sexes are nearly equally affected females slightly predominating Most 
of the cervical and axillary growths are noticed at birth, but some do not appear 
until later Some internal tumours announce themselves carlv, e g in Case V 
above but many of them are not discovered until adult life, and many of those 
discovered late show dense fibrous walls and septa and other signs of long duration 
and quiescence 


(e) Structure and grour/i 

Goetsch gives a full account with many good figures, and interprets the 
growth of hygroma as follows “Endothelial fibrillar membranes or sprouts 
from the walls of the marginal cysts penetrate the adjacent normal tissues A 
lymph-like fluid is secreted withm the fibnllae, which are thereby caused to spread 
apart and canalize Minute cysts with an endothelial lining are thus formed 
withm these sprouts By continued secretion wjthm, the cysts enlarge, by 
pressure atrophy of the walls between adjoining cysts, the large cavitiev character 
istic of hygroma are formed ” The extending cystic lesion mingles with or invests 
neighbouring nerves, muscles or other structures Goetsch points out how thiv 
mode of growth resembles that of the developing lymphatic system 

Other noteworthy features m the hygromas of the neck and axilla which I 
have studied have been (i) the abundance of irregularly distributed smooth muscle 
m the walls of many of the larger channels, similar to that seen in haemangiomas 
(e g Cases I and III above), (») the frequent presence of patches of lymphoid 
tissue as an integral part of the growths, and (in) the frequent presence of many 
large or irregular blood vessels mingled with the Ivmphatic spaces suggesting 
that haemangiomas and lymphangiomas mav not be sharplv separable but tha 
lesions of mixed structure occur 


(d) \‘^aIformatio}i or neoplasm t 

Go\etsch believed that the mode of extension which he de jcribed showv hygfouia 


to be a^*rue mfiltratmg neoplasm and not merely an enlarging cystic malformation 
fn my ojipinion, howev er, fluid accumulation the progressive formation of coljatcra 
channels some cases supervening thrombosis and organization, suffice to 

account foh' growth of hygromas The mingling of the lymphatic channels an 

cysts vviti^ m ® involved tissue is not a proliferative invasive process, but merely a 
^ecessary fe^uiure of a vascular malformation comparable with that seen m 
haenidngjoniaN ti hike haemangiomas, lymphangiomas are often known to W 
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reported a lymphangioma m the kidney and Rabson and Zimmerman one m 
the adrenal , and I ha\e seen the following examples in the mesentery pancreas, 
kidney and epididymis 

Case y — Female aged 4 >eirs and 8 months Recent abdominal pain laparotomy — 
rounded lobulated tumour 12 centimetres m diameter situated in mesentery closely 
contiguous with bowel a loop of which had fo be removed with tumour This consists 
of honeycomb of large and small cysts with watery fluid J/isloloffy — Cysts devoid of 
epithelium and lined by flat cells fibrous septa contain similar small ramifying clefts 

Case VI — Female aged 67 Abdominal mass noticed for 3 years not enlarging 
Removal of kidnev with well defined tumour 15 centimetres m diameter replacing a 
small part of centre of organ and projecting laterally from it This shows a honeycomb 
of large and small cysts separated by fibrous sepia and containing watery fluid Histolog) — 
Cysts everywhere lined by fiat non-cpithchal cells 



Fio 347 — Case} III Lymphangioma of epididymis (x 120) 


Case VII — Female aged 87 Incidental necropsy finding a well-defined honejeomb 
cystic mass 8 centimetres in diameter in head of pancreas microscopically similar to 
that m previous case 

Case VIII — Well-defined firm white growth 2 centimetres in diameter was excised 
from epididymis of elderly man who had noticed it slowly enlarging for 2 > ears Histology 
(Fig 347>— Tumour consists of a honeycomb of rounded or elongated spaces 10 to 
40 ft m diameter lined by large flat polygonal cells and separated by a variable amount 
of dense fibrous tissue The spaces appear empty containing no blood corpuscles or 
obvious secretion (Compare with specimens depicted as epididymomata byBaillie) 

Needless to Say great caution is needed before diagnosing as lymphangiomatous 
a cystic growih in an epithelial organ scry thorough microscopical study of many 
parts must be undertaken m order to exclude the possibility of the cysts being 
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present at birth , and many of those not disco\ered until adult life as m Case^ VI 
VII and VIII, show clear structural e\idencc of old age and quiescence 

TRUE ANGIOBLASTIC NEOPLASMS 

We come now to the difficult question do truly neoplastic angiomitous 
growths occur I have seen no evidence to lead me to alter the opinions reached 
m my 1934 work, which were briefly that» wlule malignant angioblastic growths 
probably do occur and sometimes produce blood borne metastases they arc 
very rare and most supposed examples are either multifocal hamartomas or 
vascular tumours of other kinds Additional to the cases reviewed in 1934, those 
subsequently described by Robinson and Casileman and by Stout support the 
view that genuine angioblastomas or at least mesenchymal tumours with pro 
dominant vasoformative qualities do occur I am less satisfied regarding the 
tumours reported by Hal! Ogilvie and Mackenzie (second ca^c) and Murray and 
Stout which may have been only vascular sarcomas of other kinds In Hewer 
and Kemp s case of haemangio endothelioma of the heart, the supposedly 
metastatic tumours in the lungs and ehevvhere may well have been like the 
cavernous angiomas of the oesophagus and hver which were present, benign 
multifocal lesions Th? angioblastoma of the spleen with metastases in the 
hver described by De Navasquez resembled those of Jores Wright and others 
which as suggested in my 1934 work may be interpreted as multifocar system 
lesions rather than as metastasizing neoplasms However that metastasis may 
be the correct interpretation of these cases cannot be excluded 

The conclusion that true tumours of vasoformative tissue indeed exist does 
not imply that these are to be distinguished sharply from other mesenchymal 
tumours Let us recall once again the inlcrmutabihty of the various mesenchymal 
tissues the close kinship of their tumours and the fact that vascular tissue is of 
all the mcscnchjmal tissues the most ubiquitous and one of the most plastic 
Then we will be prepared to regard true angiomas and angiosarcomas not as 
fixed species but merely as conspicuously vasoformative variants of the genus 
mesenchymoma 

ANGIOMAS AND ANGIOMATOID HAMARTOMAS IN ANIMALS 
Feldman (Chapter XI) gives references to many haemangiomas and a few 
lymphangiomas in horses, cattle and dogs rarely in other species Niebcrle and 
Cohrs refer to or depict multiple cavernous angiomas of the lung of the ox 
of the intestine of the horse of the liver m the ox horse sheep cat dog and 
fowl and of the bladder m the horse As in man, so m animals, probably most 
angiomas arc hamartomas rather than true tumours but true neoplasia and 
metastasis certainly occur Ruddock and I examined 2 cavernous angiomas of 
the skm m fox terriers an angiosarcoma of the wing of the atlas with metastases 
in the lungs in a greyhound an angiosarcoma of the buttock m a Scottie, and 
diffuse angiomatosis of the hicr m a male chinchilla cat aged 3 icars 

GLOMANGIOMA 

For detailed accounts and reviews of this tumour see Masson Mackey and 
Lendfum Frcudcnihalr/c/ Stout Lendrumand Mackey, and Murraj and Stout 
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(1) Origin and site 

Masson s discovery of the neuro myo arterial glomera of the skm and sub 
cutaneous tissues and his demonstration of these as the source of the tumours 
now called glomangiomas have been fully confirmed by later workers The 
normal glomus is now recognized as a convoluted arteriolar venous anastomosis 
with a characteristic cellular wall containing a thick layer of cuboidal epithelium 
like cells Murray and Stout have advanced strong evidence that these epithelioid 
cells are identical with the capillary pcncytes of Zimmermann which are akm 
to the muscle cells of arterioles The tumours are usually small and well defined 
rarely more than 2 or 3 centimetres m diameter usually single but sometimes 
multiple They have occurred m adults of all ages but only rarely in children 
Harvey et a! depict a glomangioma present since infancy in a girl aged 7 Glomera 
have been demonstrated most abundantly m the integuments of the peripheral parts 
of the limbs and these are the commonest sites also of the glomus tumours The 
undoubted occurrence of similar tumours of the penis trunk face and more 
rarely of muscles and other deeper tissues, shows that glomera are of wider 
distribution than was at first supposed 

(2) Structure 

The grouth consists of cavernous vascular spaces the walls of which contain 
even layers or irregular masses of the characteristic glomus cells These are uni- 
form m size polyhedral have central rounded darkly staining nuclei 7-10 /i in 
diameter and are usually separated by distinct cel) walls Transitions from 
cuboidal glomus cells to spindle cells indistinguishable from smooth muscle fibres 
are sometimes to be seen a point which accords with the view that glomus cells 
arc identical with Zimmermann s pcncytes Glomangiomas may include extensive 
masses of glomus cells traversed by only scanty vascular channel or, on the 
other hand they may show predominant vascular structure with only scanty 
cuboidal cells m the walls of cavernous spaces Between the vascular spaces he 
varying amounts of connective tissue with or without smooth muscle fibres and 
nerves arc often to be seen at the periphery or m the septa of the tumours 

(3) Growth and behaviour 

Glomangiomas constitute one variety of the group of lesions formerly 
designated painful subcutaneous tubercle which included also painful leio 
mjomas neurofibromas and mflammaioiy nodules Because of the severe 
paroxysmal pam which often attends them especially when situated on the limbi, 
glomangiomas are usually removed while still quite small They arc usually well- 
circumscnbed slowly enlarging benign lesions, but Murray and Stout reported 
an infiltrating recurrent growth of this kind Excision of the growth abolishes 
the attacks of pain 
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With the formation of an external boss on the skull vault or of a similar exostosis 
in the orbit or nasal cavity The following case provided an interesting example 
of invasion of bone by a plaque-likc mcnmgioma 

Case H C Trumbles case) A woman aged 50 had noticed unilateral 

exophthalmos and swelling m temporal fossa for many months Skiagrams showed 
great thickening ol temporal bone lesser wmg of sphenoid etc Operation disclosed 
flat plaque like growth formmp vclvciy layer up lo 4 millimetres thick on inner sirface 
of dura over an irregular area of 4 centimetres m mam extent with multiple patches of 
growth m the area the dura was stripped and part of the bone removed Hmhgv 
(Fij, 350J— -Typical moderately cellular whorled meningioma invading dura and bone 

(2) Microscopic structure 

Like other kinds of mesenchymal tumours, the meningiomas show wide 
vatiaiions of cytology and pattern, and sometimes develop bone or other 



FIg 351 — Epithelioid structure m para sagittal meningioma 7 centimetres m diameter from ^ 
boy aged U (k 150) 

kinds, of heterotopic tissue Bailev and Bucy proposed to distinguish 9 
of growth — mescnchymul, angioblastic, menmgothehomatous, psammoma o 
osteoblastic, etc However, these are not distinct types but merely 
the single entit) meningioma The vanabditv of cell form and grovnh pa 
of meningeal tissue in culture, revealed by Cox and Cranage s and by Bland a ^ 
Russell s studies, accords with the structural gradations and combinations 
m the tumours These are is follow (Figs 351-356) 

(a) Epithelioid form 

Closely packed plump polyhedral or elongated cells form well d ^ 
epithelium like clumps, often with a whorled arrangement of the cells, set 
vascular connective tissue stroma 
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(c) Psammoma form 

More or less plentiful calcified spherules are scattered through gro\vlhs of 
the preceding forms Many of these spherules occupy the centres of whorh, 



Fio 354— Detail of Fig 353 (x 400) 
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(p) Whorled spindle celled form 

PJump spindle cells are arranged m contiguous whorls which however are 
not sharply circumscribed but coalesce at their margins The whorls range from 



Fio 352--Epjihelioidstfucturewiihsmallwhorl$mamenjn6iomafromamonagcd40 (x J50) 

20/i to lOOjU or more m diameter They sometimes contain small central blood 
vessels but are much more often solid throughout Collagen fibres are sparsely 



Fio 353 — Whorled but nonoluficd ni*ning]Ofna (^90) 


mingled with the whorled tumour cells but the central parts of whorls often 
undergo conversion into h>alinc spherules of collagen 
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(g) Sarcomatous form 

Diffusely celJuIar growths, devoid of calcification and with only slight or no 
signs of whorlmg, are not rare When these signs are completely lacking ji js 
impossible to be sure of the meiwngiomatous nature of the tumour 

Again it must be stressed that the fortgomg are not distinct kinds of gro^vths 
but merely structural variants , combinations or transitional structures are often 
seen m one tumour, particularly the forms (a) to (e) Other occasional structural 
features are aggregations of lymphoid cells or of hpoid foam cells 

GROWTH AND BEHAVIOUR 

(1) Rate of growth 

The rate of growth varies greatly Some patients have symptoms for many 
years before operation, or long periods elapse between removal of the tumour 
and recurrence , in other cases the symptoms arc of brief duration and rapidly 
progressive, or promptly recurrent growth quickly attains a large size The most 
indolent growths are of types (6) to (e) above , the more active ones of types (a) 
(/) and (g) Mitotic figures are scanty m most meningiomas 

(2) Invasivcness 

While most meningiomas are benign” m that they are slowly growing 
circumscribed tumours curable by adequate local removal, others are malignant 
in that they mvade surrounding tissues and on rare occasions metastasize These 
could properly be called ‘ menmgiosarcomas ’ 

(fl) Imasion of the skull 

This takes place m perhaps I m 5 of the clinically important intracranial 
meningiomas The growth extends mto the bone canals and diploic spaces and 
usually excites osteoplastic thickening and the formation of an external boss 
composed of new-formed bone permeated by meningioinatous tissue Good 
reviews and case reports include those of Cushmg Penfield Rand, Cope, Grant, 
Taylor, Kotodny, Bernstein, Rowbotham and Money Most meningioinatous 
hyperostoses occur m the vault of the skull, but the orbital plates and other parts 
of the base may boaffected (Winkelman , Meadows and Case II abo^e) Rarely* 
as m cases described by Cuslung and by Grant, meningiomas extend beyond 
the bone and infiltrate surrounding soft tissues such as the tefriporal muscle 
Spinal meningiomas do not cause vertebral hyperostoses, because the dura is 
unattached to the bone 

(b) Tmasion of the brain 

Invasion of the brain, chiefly along the perivascular spaces is 
I have seen it m two cases and it is depicted by Bernstein and by Kalbileis 
and Grebe, who also saw invasion of the Gasserian ganglion 

(c) Inxaston of the dural \enous sinuses e 

This was observed by Towne and by Kalbficisch and Grebe In one 

Tow ne s cases the growth extended doivn the jugular and innominate veins in 
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of small blood vessels Hence the grains are nearly all spherical and only rarely 
cylindrical , they are similar to the sand grams of the normal meninges 
pineal gland, choroid plexus and brain Som** calcified meningiomas are plainly 
visible in skiagrams 

(d) Fibrous form 

Some tumours are predominantly fibre collagenous, with or without whorhng 
or sand grains and microscopically resembling hard less often soft fibromas 
Collagen fibroglia and elastic fibres are present Dense hyaline change is frequent, 
either in discrete spherules or in irregular trabeculae 



Fio 356 — Case III Ossified meningioma M = meningiomatous part O = ossified part 
Arrows denote spinal dura mater (x 4 ) 


(e) The ossified form 

This IS exemplified in th'* following case 

Case III — Female 41 Surgical removal of hard well defined ovoid intrathecal tumour 

1 5 centimetres in diameter Histology (Fig 356) — One half of tumour consists of 
typical rather cellular meningioma of fibrous type with many scattered psammoma bodies 
the other half of osteoid tissue and bone with areas of hacmopoictic bone marrow 
Transitions from meningiomatous to bony tissue areesident early ossification proceeding 
especially in psammomatous foci 

(/) Angiomatotd form 

Some tumours are richly vascular showing plentiful thm walled vessels 
irregularly distributed through more dinusel> cellular growth AH gradations 
are seen between typical meningiomas and predominantly angiomatous growlhs 
OVolf and Cowen) 
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fhe superior vena cava Local protrusions of para sagittal growths into the 
superior longitudinal sinus are not unusual when searched for , I have seen 
several examples in surgically removed specimens (See also Ftg 350) 

(3) Metastasis 

In view of the invasion of the venous sinuses by meningiomas, metastasis to 
the lungs might be anticipated Actually however, this occurs only very rarely 
The clearest examples are those reported by Jurow and by Hamblct In a negress 
aged 72 who died of pneumonia Jurow found two microscopically t>pical intra- 
cranial meningiomas with multiple small metastases of similar structure (including 
granular calcification) m the lungs Hamblet saw 8 metastatic nodules of menin 
gioma in the liver of a Chinese male aged 41 Jurow cited several other reported 
instances but none as conclusive as his own Another possible example of 
pulmonary metastasis from meningioma was that reported in 1886 by Power 
a woman aged 25 who had had hemiplegia and fits for many >ears was found to 
have a fibrosarcoma of the dura excavating the brain and eroding the parietal 
bone and i small tumour of similar structure at the apex of the left lung 

The diagnosis of the four tumours reported by Russell and Sachs as 
fibrosarcoma of arachnoidal ongm with metastases is dubious The tumour m 
their first case was almost certainly carcinoma of (he lung m their second case 
a huge hepatic tumour may have been the primary one and m their third and 
fourth cases the anaplastic growths involving both brain and meninges are of 
uncertain nature 
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suggests the possibility that hormonal disturbances may play a part m the genesis 
of myomas This supposition is supported also by the frequent multiplicity of 



Fio 357 —Fat cells in a uterme myoma (X 60) 


the growths, their usual development during the sexually active period of life, 
their frequent presence m patients with oestrogenic tumours of the ovary (see 
Chapter 29), and possibly by the experimental production of uterme and peritoneal 



“ fibroids ” (doubtfully related to human myomas however) by prolonged 
administration of oeslrogens (see Chapter 4) There is need of further care u 
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LEIOMYOMA AND LEIOMYOSARCOMA 

The tumours of non striated muscular tissue uill be considered briefly under 
the following regional heads those of (a) the uterus (b) the alimentary canal, 
(c) the skin (rf) other parts 

LEIOMYOMA AND MYOSARCOMA OF THE UTERUS 
Adequate descriptions of the mam characters of the common uterine mjomas 
are given by many writers e g Bland Sutton or Novak and need not be repeated 
here I comment only on certain special points 

(1) Some pecubantics of structure of myomas 

(а) Heterotopic tissues in myomas 

Myomas occasionally show fat cells mingled with the muscular tissue and 
these sometimes become so abundant that the tumour appears to the naked eye 
like a lipoma rather than a myoma (Bland Sutton Williamson and Brockman , 
and Fig 357) Calcified myomas rarely undergo ossification (Glcndining) 

(б) Peculiar appearances of altered muscle fibres 

These occur especially in oedematous or cystic myomas by contraction of 
groups of muscle fibres into compact masses of plump rounded or ovoid cells 
or by hyaline collagenous change isolating groups of altered muscle fibres The 
appearances produced may superficially resemble those of epithelial masses 
(Fig 358) , but transitions between the altered tissue and more typical bundles 
of muscle fibres are usually to be found 

(c) The relationships of myomas to the surrounding nnometrium 

These deserve closer study The usual view that myomas are encapsulated 
growths sharply distinct from the myometrium needs revision for while this 
may be true of large tumours it certainly does not apply to many small ones 
Minute myomas even when apparently well circumscribed to the naked eye are 
often not sharply separable from the surrounding muscle microscopically the 
appearances suggesting rather that the early growth of the tumours involves 
crtcnding myomatous transformation of a small region of myometrium as well 
as intrinsic proliferation Benign myomas arc not invasive m the strict sense 
but they sometimes form polypoid projections still clothed by inlima, within 
veins (Seyler) Franks use of the term fibromyosis to describe a peculiar 
plexiform endolymphatic growth is unfortunate in that it implies a mjomctrial 
ongm the growih in question more closely resembles endometrial stroma 

(2) Evidence of hormonal factors In (he causation of mjomas 

The endocrine control of the structure and activit> of the m>omctrium at once 
729 
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The following three necropsy cases illustrate these and other features of the 
disease 

Case! (WilUs 1934 p 438) — ^Female 46 History — Hysterectomy at end of 1929 
for fibroids , then well until September 1931 when cough and pain in chest 
developed Necropsy (May, 1932) — Huge tumour replacing middle lobe of nght lung 
a small tumour m left lung All other organs clear Histolosy—'NeW dilTerentiated 
leiomyosarcoma (Fig 359) 


Case II (ff'iflis 1934 p 438) — Female, 28 Necropsy — Leiomyosarcoma of uterus 
with metastases m peritoneum liver rib and cranial dura mater 



Fig 360 — Caselll Pleomorphic-celfed part of uterine leiomyosarcoma (x 180) 

Case III OVMs 1941 No 392) —Female 47 History— Danns “"'’“'''“"“of™ j 
hysterectomy for fibroids patient complained of pain m back and skiagram ^ . 

destructive lesions m lumbar vertebrae Re-cxamination of uterus then discios 
crescentic area of soft sarcoma in one of the myomas A few weeks later paticn 
Suddenly Necropsy — ^Tumour deposits- m retroperitoneal lymph glands 
polypoid invasion of ovarian and-mfenor mesenteric veins and of inferior ^ 

large tumour embolus arrested m mam left pulmonary artery t.-ted 

lungs and many vertebrae Histology — Parts of growths show 350 ) 

leiomyosarcoma other parts poorly differentiated pleomorphic-celled sarcoma trig 

(а) A^e incidence 

Most leiomyosarcomas are in middle aged or elderly people but young wo 
* are not exempt (e g Case II) 

( б ) Structure . 

The terms ‘ mahgnanl myoma* ‘ metastasizing fibroid” etc, which 

often been applied to these growths, indicate the high degree of ce u 
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inquiries into the reproduaive and menstrual histones of patients with myomas, 
into the frequency with which these tumours are associated with significant o\ man 
abnormalities, and into the frequency of myomas m patients with mammary 
cancer 

(3) Secondary tumours of uterine mjomas 

Myomas may be invaded by neighbouring growths such as uterine or ovarian 
carcinomas (Glendining Cuilen) or from the peritoneal deposits of gastric or other 
caicmomas (Schmorl , Davidsohn) or they may be surrounded bj such growths 
but not invaded (Walter) Blood borne mctistases from remote pnmar> growths 
are occasionally found within m>omas eg from carcinoma of the lung melanoma 
or mammary carcinoma (Sthaper Schmorl and my Case XV Chapter 13) 



(4) Lciomvosarcoma or malignant imonia of the uterus 

Most sarcomas of the uterus are mjosareomas and many of these arise m 
pre existing myomas The grounds for this conclusion arc that in some cases 
the sarcoma is found in only a pan of an otherwise ordinary looking myoma 
(Case III below) that in nearly all cases of sarcoma the uterus is myomatous and 
that in not a few of these cases fibroids arc known to have been present long 
before the increase in size or aggravation of symptoms attributable to the sarcoma 
In many cases however it is impossible to prove whether the sarcoma aroscin i 
prev lously benign tumour or w hciher the tumour was malignant from its inception 
In some instances Iciomyosarcomatous mctastascs have developed m patients 
who had previously undergone hysterectomy for supposedly simple fibroids 
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good and myofibrils can be clearly demonstrated, distinction between myoma 
and neurilemmoma may prove impossible Small firm, well defined pale 
nodules in the stomach wall are fairly common incidental findings in necropsy 
work , these arc found to be either myomas or neurilemmomas (q v ) 

Leiomyosarcoma of the stomach is rare , according to Golden and Stout, the 
proportion of malignant to benign myomatous tumours of the stomach is about 
1 to S 

(2) Myomas and myosarcomas of the mtcstinc 

These are rather less common than those of the stomach but a higher proper 
✓^lon of them are sarcomatous (Golden and Stout) The small intestine is more 
frequently affected than the large intestine, and the most important results are 
either intussusception with obstruction or ulceration and haemorrhage (Smith , 
Foshee and McBride Golden and Stout , Foster) Meckel s diverticulum is 
an occasional site of origin (Nygaard and Walters) The following Cases IV, 
V and VI exemplify fatal haemorrhage from benign growths, and Case VII 
leiomyosarcoma of the large intestine 

Cere /V— Female 76 //is/ory—Admitted to hospital in extremis passing large 
amounts of fresh blood by bowel and died the following day Necropsy^A smooth 
spherical tumour 9 centimetres in diameter was attached to middle of small intestine and 
lay m mesentery Intestinal mucosa was ulcerated over an area 1 5 centimetres m diamcW 
and a small aperture led from base of ulcer into centre of the tumour which consisted 
of a thin shell of white tissue enclosing a large degenerated cavity full of blood clot 
/fwfo/ogj’— Benign leiomyoma 

CaseV — Female 46 ifijron— Several attacks of melaena over a period of 7 mon^ 

Necropsy-~-\ ateral wall of second part of duodenum contained a firm well circumscribed 
lobulated tumour 4 centimetres in diameter hour glass shaped with ulceration of the 
mucosa overlying the internally projecting half Histology — Benign leiomyoma 

Case VI — Male 47 History — Recurrent recent malaena ATecropsi —Ovoid tumour 
5 centimetres m diameter attached to antimesentcnc aspect of ileum 4 feet above caecum 
small ulcerated area of growth presented m bowel Histology — Benign leiomyoma wi 
much fibrosis 

Case vn (mihs 1934 p 437)— Male 44 (Chinese) 77 , slorj— Constipation ai^ 
passage of blood and mucus per rectum for 10 months palliative colostomy 
Bulky lobulated fairly well defined tumour of rectum with ulceration and 
cellulitis multiple large well defined spherical white metastascs m liver only ¥ 

(Fig 361)— Partly well differentiated typical Iciomyomatous structure partly disoraeriy 
pleomorphic-celied sarcoma 

LEIOMYOMAS AND MYOSARCOMAS OF THE SKIN 
(1) Multiple dermal leiomyomas 

These have long been known to dermatologists They are probably not trw 
tumours but rather hamartomas or minor malformations with excessive deve f 
ment of the arrectores pilorum muscles thev often appear at an early 
frequently m regional groups they grow slowly, seldom to sizes more 
1 centimetre in diameter, and they may remain stationary or retrogress 
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djfferentjation which theymay attain Butofcourseatumouruhichmvadesormetas 
tasizes IS a sarcoma howe\er well difierentialed in structure Moreover inmost 
cases adequate microscopical study of several difTerent parts of a growth will 
usually lead to a correct diagnosis of innocence or malignancy , sarcomas usuall) 
show anaplastic areas with nuclear abnormalities and excessive mitoses A cellular 
leiomyomatous growth which arouses the pathologist s suspicion but of the 
malignancy of which he feels uncertain is usually benign Much less commonly, 
a tumour adequately studied histologically and regarded as benign may prove 
Its malignancy by its behaviour Steiner has reviewed such cases m which a 
tumour has been compojed, ‘ in both the primary growth and its metastases 
of benign appearing fully di/Terentiated smooth muscle cells and dense connective 
tissue but his view that this distinguishes it from primary leiomyosarcomas of 
the uterus and from sarcomas arising in fibromyomas is unwarranted Steiner s 
case was of interest m that, as in my Case I a myomatous uterus not clinically 
suspected of malignancy produced massive well differentiated metastases m the 
lungs 

(c) Metastases 

As with most other kinds of sarcoma the lungs are the principal sites of metas- 
tasis Other organs may, however, be affected eg in my cases the liver bones 
and dura mater, in Finlays case the heart and kidney Lymph nodal deposits 
were present m the cases of Finlay Schreinc Steiner and m my Case Ifl 

LEIOMYOMA AND MYOSARCOMA OF THE ALIMENTARY TRACT 

Leiomyomas of the oral ca\ tty are very rare (Stout) Those of the oesophagus 
are less uncommon as incidental necropsy findings I have encountered 3 speci 
mens, the largest 2 centimetres in diameter in a woman of 52 >ears Rose siw 
4 oesophageal myomas with obstruction m a man of 74 jears he reviewed 48 
reported cases, of which the tumours were recorded as single in 35 and multiple 
m II 

(I) Myomas of the stomach 

Gastric myomas arc far from nrc (Golden and Stout Muir Ball) They 
are well circumscribed growihs which project either into the stomach or into 
the peritoneal cavity In the latter situation they often attain i great size In 
1930, 1 recorded a subserous gastric myoma which was known to have been 
present for at least 5 years and which finally weighed 900 grammes and there 
are many recorded instances of tumours far larger than this Peptic ulceration of 
the overlying mucosa and often of the tumour itself is a frequent complication 
of mtragastne growths these may also cause partial invagination of the stomach 
wall or may cause ball valve obatruciion of the pylorus The smooth outlines 
of the filling defect seen tn skiagrams foKowing opaque meal may suggest a 
benign growth Many instances of successful surgical removal have been 
reported Though well defined to the naked eye the tumours arc often not 
encapsulated but merge with the muscular coal of the surrounding stomach 
wall Distinct regimentation of nuclei may be present and may cause confusion • 
with neurilemmoma {see Golden and Stout) Indeed unless fixation has been 
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(2) Solitary m>omas 

Solitary myomas of the skin or subcutaneous tissues have been less well 
recognized though they are probably as frequent as the multiple form Stout 
has given a valuable review of these tumours 

(3) Sex 

Multiple dermal mjomas occur m males about twice as frequently as females , 
solitary myomas affect the sexes about equally 



Fjo 361 -~-Case VII Wc!Mifr«,fentiatcd fn>omatou$ structure in hepatic metastasis of lciom>o 
sarcomi of rectum (y 150) 

(4) Age 

In three quarters of the cases the multiple groulhs appear before the age of 
30 less than one half of the solitary growths develop before 30 years Many 
of the tumours arc of slow growth and long duration 

(5) Site and origin 

I The commonest sites are the face nipple area extensor surfaces of the limbs 
and the external genitalia Those situated m the dermis— and this applies to most 
of the multiple grow ihs— clearly arise mainly from the arrectorcs piloriini musics 
while those of the subcutaneous tissue usuall> solitary more often take origin 
' from the musculature of bloodvessels Other possible sources of tumours m 
particular situations are the non striated muscles of the nipple and areola scrotum 
and penis labia and perianal region 

(6) Structure and growth 

Dermal m>omas though often fairl> well defined, arc usuallj not encapsulated 
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present, including renal cysts or hamartomas, cutaneous “ adenomas ”, hetero 
topic islands of neuroglia in the meninges, malformations of the pancreas, of the 
heart itself, cleft palate, etc Many cases are still bom or die in infancy or child 
hood, but survival into adult life is possible, the oldest recorded patient being 
35 years old (Stcinbiss) The myocardial lesions show characteristic large 
vacuolated ” spider ” cells which contain abundant glycogen and often show 
radial or transverse stnations of their peripheral cytoplasm No instance of 
progressive growth has been reported, and the largest tumours ’ rarely exceed 
2 centimetres m diameter 

The pleomorphic celled growth desenbed fay Bradley and Maxwell as a 
“ rhabdomyosarcoma ” of the heart with metastases in lungs liver and kidneys, 
IS of doubtful nature, and no cross stnations were found m the tumour cells 
The nature of the tumour in a woman aged 37 reported by Larson and Sheppard 
as a rhabdomjoma of the heart with sarcomatous extensions” is doubtful, 
msuflicient details are given, and the transvene stnations depicted might be arte 
facts and not true muscular striae The spindle celled sarcoma of the heart 
reported by Muller (Case 4) as ** probably an undifferentiated rhabdomyosarcoma’ 
showed only ‘ a suggestion ’ of cross-stnations in its cells 


RHABDOMYOSARCOMAS DERIVED FROM SKELETAL MUSCLES 

The rarity of undoubted rhabdomyosarcomas of adult voluntary muscles is 
particularly noteworthy The earlier literature (Bencnati , Wolfensbergcr) 
contains many references to ” rhabdomyosarcomas but most of these were 
m the testis, kidney, uterus or other sites where teratomas or mixed tumours 
occur, and very few primary growths of skeletal muscles were recorded Some 
of the more recently reported and acceptable cases may be bnefly mentioned 

Wolbach (1928) described a rhabdomyosarcoma of the spinal muscles in a 
girl aged 4, and studied the mode of development of the cross stnations in the 
tumour cells Hirsch (1929) reported a tumour of the muscles of the leg in a boy 
aged 7, with metastases m many lymph glands, lungs and pelvic viscera , the cells 
contained abundant glycogen, and cross striated cells were present in the metas 
tases In a man aged 21, Hirsch (1931) also saw a huge tumour of the neck which 
he regarded as a mixed tumour of the thyroid containing striated muscle fibre? 
but, as the cervical muscles were extensively involved and as the supposed thyroid 
elements m the tumour were probably anaplastic sarcomatous tissue, the diagnosis 
of rhabdomvosarcoma of the muscles appears more probable Cappell and 
Montgomery (1937) described two polypoid rhabdomvosarcomas oi the palate 
one in a girl aged 10 who died 7 years later with metastases m lungs and many 
lymph glands and the other in a girl aged 9 who died 6 years later with signs o 
pulmonary metastases In these cases the polypoid masses clothed fay intac 
epithelium, recalled the appearance of the grape like sarcomas of the vagina in 
childrpn Two other cases of palatal rhabdomyosarcoma arc referred 
Cappell and Montgomery, one reported by Nicory in a girl aged 5, the ether 
by Martin and Alexander m a girl aged 6 who died later from recurrent 
and deposits in the cervical lymph glands These palatal tumours presumably 
arise frbm the palatal muscles, though this has not been pro\cd. A huge 
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RHABDOMYOMA, RHABDOMYOSARCOMA AND 
RHABDOMYOBLASnC ^^\ED TUMOURS 

Several uncertainties combine to confuse discussion of tumours consisting 
of, or containing rhabdomyoblastic elements Relatively rarely is the adult 
skeletal musculature of the body clearly and unmistakably the origin of a rhabdo 
myosarcoma Most rhabdomyomatous tumours are either embryonic growths 
derived from immature myoblastic or undifferentiated mesenchymal tissue or 
mixed tumours in which other heterotopic tissues besides muscle are differentiated 
Introduction of the term ‘ myoblastoma has added to the confusion for its use 
IS not uniform and it has often been applied far too uncritically The so called 
‘ rhabdomyomas ’ of the heart, with very rare and doubtful exceptions are not 
tumours at all but malformations 

A systematic account of rhabdomyoma is therefore impossible I propose 
to deal with this heterogeneous group under the following heading* 

1 Rhabdomyoma ’ of the heart 

2 Rhabdomyosarcomas derived from skeletal muscles 

3 Myoblastomas ’ 

4 The grape like vaginal sarcomas of children 

5 Rhabdomyomatous tumours of the bladder 

6 Rhabdomyomatous tumours of the male genitalia 

7 Mixed mesenchymal tumours of the uterus 

8 Rhabdomyomatous tumours of other parts 

9 Rhabdomyoblastic tissue m embryonic renal and hepatic tumours and 
in teratomas 

10 Rhabdomyomas m animals 

11 General conclusions regarding the histogenesis of rhabdomyoblastic 
tissue in tumours 

The discussion of 4 and 7 will involve consideration of the whole of these 
groups of tumours even though some of their members lack recognizable muscle 
for wc cannot artificially divorce those m which myoblastic tissue has been 
demonstrated from those appearing to lack it It is certainly a frequent, and 
sometimes a predominant, component of these tumours 

RHABDOMYOMA OF THC HEART 

The so-callcd congenital rhabdomyomas of the heart well rc\icwcd by 
Steinbiss Farber and Labatc can quickly be dismissed they arc not tumours 
but developmental anomalies In most cases they arc visibly multiple or accom 
panied by microscopic foci of similar malformed tissue m other parts of the heart 
ns m Farber s case or the entire myocardium may be diffusely affected as m 
Schmmekes case In many cases ihc patients arc aments or epileptics with 
tuberose sclerosis of the brain and other developmental anomalies also arc often 
739 
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stnations can be found, the muscular nature of a tumour cannot be affirmed with 
certainty I have examined many pleomorphic celled sarcomas involving muscles 
in adults, m the hope of being able to demonstrate their rhabdomyomatous nature, 
but so far m vain i i 



Fig 364 — {Dr L M Ha^ksley s specimen ) Lingual myoblastoma from a man aged 60 
showing preservation of general pattern of lingual musculature by the abnormal cells ana 
the presence of Cohnheim s areas m some of them (x 200 ) 

As MacCallum pointed out, altered fibres of the invaded muscle may be 
mistakeri for tumour cells This source of error, of which some writers have been 
unaware Vis excluded in MacCallum *s specimens — rhabdomyosarcomas of the 
brachialisVnd gastrocnemius muscles in a man aged 59 and a woman aged 70-- 
for mitose^were seen in striated tumour cells Some of Rakov s figures oi 
fibrils and ctoss stnations are not wholly convincmg, and, in any case, he gives 


\ 
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spindle celled sarcoma of the middle car m a boy aged 5 described by Maconie 
was found by J Svcjda to be a rhabdomyosarcoma (Fig 363) it may well 
have arisen from the palatal muscles around the Eustachian tube 

The youth of the patients m all of the foregoing cases of rhabdomyosarcoma 
is noteworthy it raises the question whether the tumours arose from mature 
differentiated muscle fibres or from still immature embryonic myoblasts, a question 
all the more pertinent in view of the doubtful and limited capacity of striated 



Fio 363 — Rhabdomyosarcoma of middle-ear region in a boy aged 5 ( \facome s case re ln\esti 
gated by Ssejda R C S Museum Accesstort No 296 iron haemalox)lin stain) (X 800) 

muscle for proliferation once it has attained adulthood The resemblance of 
the palatal tumours to the vaginal ones both in gross and microscopic features 
including the presence of immature myxoma like tissue strcngtheris the idea that 
the former probably are as the latter certainly arc (see below) truly embryonic 
tumours arising from young tissue which has ne\cr differentiated 

On the other hand several workers (c g MacCallum Rakov) have shown 
that some pleomorphic-ccllcd sarcomas in adults arc rhabdomyosarcomas in 
which anaplasia has largely dcpnvcd the cells of strialions and other distinctive 
structures Suggestive features arc long strap-likc cells with longitudinal fibrils 
which show up sharply in carefully differentiated iron hacmatoxylin preparations 
sharp zig zaggmg of these cells and fibnls and large rounded cells with one or 
several central nuclei and strongly eosinophil cjloplasm These features in 
a plcomorphic-cclled sarcoma justify meticulous search for striae which may 
be found either as typical transverse stnations in fusiform or strap like cells, 
or as regular beading of individual longitudinal fibrils or as radial striae or 
fine peripheral hatching m the large rounded eosinophil cells Unless distinct 
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plainly that the latter are not, as the name implies, immature cells undergoing 
differentiation but altered derivatives of the muscle fibres True m>oblasls m 
the embryo do not, at any stage, resemble Abrikossoff s ‘ myoblasts but similar 
appearances are seen m states of degeneration and regeneration of skeletal muscle 
following injury (see dc/ow ) 

Difi'erent usages of the name “ myoblastoma ” also cause confusion Most 
writers have applied the term particularly to the benign lesions composed of large 
granular cells, but others have included also anaplastic malignant growihs of 
supposed mu<cular origin Thus Klemperer s first case was a pleomorphic celled 
sarcoma Cappell and Montgomery s myoblastomas ’ of the bladder and of 



Fig 366 — (Colonel F Haney s jpenmett) Cuianeous myoblastoma of the knee region 

from a man aged 32 Tumour had been present J 1 years was I 5 cenlimetrcs m diameiet 
was restricted to dcrmis and subcotjs and unattached to muscle and bad recently suffered 
slight superficial ulceration ( x 200 ) 

the spermatic cord were predominantly spindle celled growths, and their ' malig 
nant myoblastoma ” of the tongue was also an anaplastic spmdle-celled sarcoma 
quite unlike the benign lingual mvoblastomas ’ of AbriKossafT 

Tumours dubbed myoblastomas *’ m situations where no muscle is present 
of course cannot show transitions as conclusive evidence of their supposed muscular 
migm and it is particularly si^ificant that jn none of them has unequivocal 
'ross sinatton been observed, m striking contrast to their supposed counterparty 
the tongue What then ib the evidence suggesting their muscular nature 
mista^y this — that they consist of cells more or less resembling the large gra^Iar 
striated cells of growths of known muscular origin I agree with Gray 
that this resemblance however dose docs not prove identity 
for growths from the skin of the thigh and one from the breast 

fibrils identical with that depicted in ‘ myoblastomas ” (F'g ’ 
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no details of the individual cases from which his figures came It is significant 
that most of the indubitable rhabdomyosarcomas with beautifuils striated cells 
have come from children or adolescents, and that such tumours are relatively 
very rare in adults This fact should engender great caution m making a diagnosis 
of rhabdomyosarcoma in an adult, save on unimpeachable grounds 


MYOBLASTOMA ’ 

Under the title “ Myoblastenmjomc (later reduced to mjoblastoma” by 
most writers) Abnkossoff (1926 and 1931) described peculiar growths of the 
tongue and other parts, consisting of large rounded ovoid or elongated cells with 
acidophil granular cytoplasm which m some tumours showed longitudinaland 
cross stnations and transitions to undoubted muscle fibres but m other tumours 
showed no such evidence of their origin (Figs 364, 365) Although Abrikossoff 



FiO 365 — Lingual myobJasioma from a boy aged 8 Trinstiions from normal to abnormal 
muscle fibres are visible al X (x 200 ) 

IS credited with priority of rvcognition of t muscular origin of growths of this 
kind, a similar lingual tumour was clearly depicted and described as a rhabdo 
myoma ” by Keynes in 1926 Subsequent writers {Klemperer GrayandGruen 
fcld Horn and Stout Crane and Tremblav) added to the records of lingual 
myoblastomas ” and applied this name also to an increasing number of tumours 
m other situations including sites such as the skin and breast which normally 
contain no striated muscK wherv u was assumed that the tumours arise from 
cmbrjonal rests of aberrant m>oblasiic tissue (Horn and Stout) 

(t) Possible fallacies regarding mjoWaslomas 

Both the name myoblastoma and the identification of manv of these 
growths as of muscular nature arc open to serious question Where as in the 
tongue and occasionally elsewhere the growth is undoubtedly muscular m origin 
the transitional forms between striated muscle fibres and the myoblasts show 
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of normal looking fibres with swollen protoplasmic granular masses, transition 
forms between normal and granular cells and, m one specimen, gentle transition 
from the normal musculature to the altered tissue, the latter retaining the pattern 
of the former (See Figs 364, 365 ) 

The fact that the tongue, an organ which is frequently and repeatedly subjected 
to small injuries, is by far the commonest site of these growths, suggests their 
traumatic origin, a suggestion strengthened by their regularly superficial situation 
on the dorsum or along the margins of the organ Some of the extra lingual 
growths also have shown features strongly suggesting a traumatic or inflammatory 



Fig 3^7 — Irregular oNcrgrowth of ihe epithelium overlying a lingual myoblastoma from 
same specimen as Fig 364 (x 60) 

origin 'c g the * myoblastoma ’* of the thoracic wall reported by Grayzel and 
Fnedma^i a stony hard mass 2 7 centimetres in diameter, did not increase m size 
during thb several months it had been noticed inflammatory leucocytes "Cf® 

present m it and the* myoblasts ” merged with well preser\ed muscle fibres 

One final feature of * myoblastomas ”, which has some bearing on the pr^en 
discussion ^5 the frequent presence of irregular hyperplasia of the epithcltuni 
overlying them when they occur in the tongue or other immediately subepitheha 
sites This hy^rplasia, observed by most writers on the subject and depicted m 
Fig 367, may easily be mistaken for early mvasive carcinoma If ‘myoblastoma 
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and in none of these could I see any reason — except cytological resemblance to 
the lingual grouths— to suppose them to be of muscular nature It has been 
admitted by several v, nters on the subject that they have confused xanthomatous 
collections of foam cells with mvoblastomas ” since which reporters of these 
growths have been careful to say that their myoblastoma ’ cells were not 
vacuolated but granular and that Sudan III and other fat stains gave negative 
results Much has been made of the presence of gl>cogen in the large granular 
cells, but thib finding is of little significance for real mjoblasts may contain 
little or no glycogen, and other kinds of cells, including of course epithelial cells, 
may contain large quantities I have not seen a specimen of congenital epulis or 
‘ myoblastoma ” of the gums of a new born infant, but from perusal of the several 
reports of this condition (Ccelen Meyer Crane and Tremblay) its muscular 
nature seems to me very dubious Indeed, I am unconvinced of the muscular 
nature of anv of the extra muscular myoblastomas” reported by Abrikossoff 
Ceelen Klemperer Horn and Stout and Crane and Tremblay who I thmk 
have fallen into the time honoured error of construing resemblance as identity 
Some of these writers cvidcnilv harboured slight doubts of their own diagnoses 
witness the frequent use of such phrases as ' appear to be closely resemble * 
or “ may be classified as myoblastoma 

(2) Neoplasia or regeneration ^ 

Returning now to the benign large granular celled myoblastomas of the 
tongue or of other skeletal muscular tissue m the lip cheek, limbs or elsewhere, 
there are strong grounds for doubting whether these arc true neoplasms In spite 
of the undifTercntialed appearance of their cells and their not infrequent 
“ mfihraiion of adjacent tissues they arc bvnign neither ulcerating metastas 
izmg nor recurring after removal The abnormal cells show no mitoses and the 
lesions usually remain quite small even after prolonged duration Crane and 
Tremblay s tabular review shows many cases of lingual ‘ myoblastoma which 
were only small nodules or I or 2 centimetres m diameter after several years 
duration — 18 years in the case of Martinez Of course small size and long 
duration do not exclude neoplasia but they certainly increase the suspicion that 
the lesions may be non neoplastic Then many reporters of lingual lesions have 
seen clear transitions from normal skeletal muscle fibres to myoblasts musch 
fibres often ending m bulbous granular swellings identical m appearance vvjih 
the cells of the bulk of the lcsion~an extraordinary relationship if this is indeed 
a neoplasm And lastly, granular changes resembling those of mvoblastomas ’ 
are sometimes seen m degenerative or regenerative lesions of striated muscle fibres 
Thus Meyer depicted the typical appearance of myoblasts m damaged muscle 
fibres m an abdominal scar Gray and Gruenfvld saw the •wmc m association 
with an ulcer of the tongue and I have seen similar appearances in muscles after 
injury and after the application of radium The varied appearances of degener 
ating muscle fibres following crushing injuries or ischaemic necrosis and of the 
regeneration sprouts which grow into the old sarcolemmal sheaths as depicted 
by Lc Gros Clark arc pertinent m this connexion 

IhavccxamincdSspecimcnsoflingual myoblastoma all of whn-h appeared 
to me clearly to be areas of altered muscle fibres They often showed continuity 
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In the following case the tumour, though not polypoid or mtra vaginal, 
contained rhabdomyomatous elements and almost certainly belonged to the group 
of tumours under discussion 

Case II — History — After intermittent abdominal pam for 12 months a girl aged 
6 >ears was admitted to hospital with a palpable large lower abdominal tumour X ray 
irradiation failed to cficct any improvement and she died 4 months later Necropsy— 
A large lobulated growth filled the pelvis, compressed the intact bladder uterus and vagina 
anteriorly and the rectum posteriorly and invaded the pelvic and iliac muscles but not 
the bones Many pelvic and abdominal lymph glands contained large deposits of growth 
and there were scattered metaslases in the peritoneum and in the lungs Histology— 
Cellular sarcoma containing plump spindle cells large irregular multinucleated cells 
with eosinophilic cytoplasm many long cylindrical eosinophilic fibres closely resembling 
young skeletal muscle fibres with few faint stnations discernible here and there and areas 
of oedematous or myxoma like tissue 

(1) Age 

With rare exceptions, these tumours make their appearance before the age of 
5 and m about one half of the cases before the age of 2 Dugge, however, refers 
to 2 reported cases m girls of 15 and 17 years 

U) Site 

Any part of the vaginal walls may be the starting point of the growths, but the 
most common site is the upper part of the anterior vaginal wall — 20 of 33 cases 
m Adler s review Occasionally the origin of the growth is close to the vulva, 
e g from the hymen m Amolsch s case The base of the bladder is often implicated, 
and the tumour may project into it as well as into the vagina, as m my Case I 

(3) Appearance 

Botryoid ’ and “ grape like *’ well describe the characteristic polypoid 
oedematous masses of growth which distend the vagina and project externally 
The tumours also infiltrate the tissues of the pelvic floor and fill the pelvic cavity 
compressing the bladder anteriorly and the uterus usually laterally or posteriorly 

(4) Microscopic structure 

This IS fairly characteristic The bulk of the growths usually consist of a 
mixture of oedematous or myxoma like tissue and more cellular spindle celle 
or pleomorphic celled sarcoma, scattered through which there may be a few or 
many cells with recognizable cross stnations Thorough search in well stame 
iron haematoxylin preparations may be necessary to discover them Some tumours 
^how no recognizable muscle elements appearing simply as embryonic cel u a 
‘ sarcomas The growth itself includes no epithelial elements, but the 
of the grape like masses are clothed by vaginal epithelium which dips o\ 
deeply into the intervening crevices of the tumour The tumour and the ^ 

intact epithelium form an organized structure and gross ulceration is 
Cartilage or bone has not been described in these growths though ^ x 
present m the rather similar botryoid sarcoma of the cervix m adults (see 
NagclNreported a highly vascular angioblastic sarcoma ’ of the vagina o 
infant which probably belongs m this group 
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js indeed a neoplasm, this striking overgrowth of the epithelium is difficult to 
account for But if it is a traumatic mflammatorv or degenerative Jtsion con 
comitant irritative epithelial hyperplasia m the same area is readily understandable 
For the foregoing reasons, I jom the considerable group of pathologists who 
doubt the neoplastic character of the benign ‘ myoblastomas of the tongue and 
of other skeletal muscles I believe these lesions to be the result ot ityury to 
muscle fibres with subsequent degenerative or regenerative changes Large 
granular masses of sarcoplasm in visible continuity with residual muscle fibres 
strongly suggest regeneration sprouts comparable with those observed b> Le Gros 
Clark m crushed muscle Perhaps thermal or chemical injuries also may evoke 
the peculiar reactionary overgrowth seen in the so called myoblastomas 
Perhaps the granular 'm\ oblasts’ include also m wandering macrophages, 
distended by glycogen and other products of the degenerating muscle fibres and 
assuming elongated forms within the sarcolemmal sheaths of the damaged fibres 
which they have invaded 

(3) Personal conclusions regarding myoblastomas ’ 

(i) The benign granular celled ‘ myoblastomas ’ of the tongue and of other 
skeletal muscular tissue are not tumours but degenerative or regenerative 
lesions of muscle fibres II however the occasional existence of true 
neoplasms of this appearance were to bv. proved they should be called 
rhabdomyomas 

(u) Lesions of similar appearance m tissues where no striated muscle is present 
should not be called myoblastomas , their muscular nature is unproved 
(ill) The term " myoblastoma is unnecessary for and should not be applied 
to, malignant tumours of proved muscular origm these are rhabdomyo 
sarcomas If anaplasia deprives the cells of a rhabdomyosarcoma of the 
distinctive characters of stnatvd muscle cells especially cross striations, 
then certain histological rccogmiion of the nature of the tumour becomes 
impossible It IS better frankly to recognize this difficulty than to take 
refuge in a mmt 

(tv) The term myoblastoma ’ should therefore be discarded it is only 
serving to perpetuate several erroneous of dubious concepts 

THC CRAPE LIKE SARCOMAS OF THE VAGINA IN CHILDREN 
One of the cirhest reports of these rare tumours was that of Marsh and Beck 
(1874) McFarland (1911) reviewed 32 of the earlier reports Adler (1928) 
tabulated records of 41 cases m the German literature , and Dugge (1930) gave a 
good outline of the subject In thw following case the tumour though typical m 
other respects was predominantly vcsico urethral thus indicating ih*" essential 
identity of this group of tumours and the vesical ones described below 

C{Jie/—//frfoo— A neglected child 2>earsoId with no a%’3il3btc history was admitted 
to hospital because of a bulky polypoid growth protruding from the vagina This 
progressed and the child died H monihs laier Necropsy — The growth replaced 
the base of the bladder and urethra and protruded into ihe lower part of the vagina the 
upper vagina and uterus were intact Hutolog ) — Vascular unddTerentated spindle 
celled growth replaced the vrsicat and urethral muco&t and only slightly invaded ihc 
surrounding muscle The surface of the polypoid protrusions was clothed by stratified 
cpiihcliom 
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Fig 368 — Grape like rhabdomyosarcoma of bladder from a male child 18 months old 
tudmal and cross stnations were indefinite m ordinary preparations those ^ j 

are from carefully difTerentiated iron haematoxylin stained sections A and B = 
fibrils with transverse striae C = spherical cell with marginal radial striae 
appearance and a neighbouring cell with fine marginal beading (E Minchm s Case / ) ( 

rhabdomyosarcoma with widespread ntetastascs in a man aged 26 Khoury 
Speer tabulated 18 reported cases of rhabdomyosarcoma of the . 

whom were children or young adults {See also Fig 369) The youth of ® 
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(5) Metastases 

Metastases have seldom been recorded In a few cases deposits m regional 
Jymph glands are mentioned, and m Dugge s case there \v ere some small metastases 
also m the lungs Nagel’s case of highly vascular tumour showed invasion of the 
spmal canal and of the iliac vein and mfenor \ena cava and multiple tumour 
emboli and metastases m the lungs My Case U above showed lymph nodal, 
peritoneal and pulmonary metastases 

RHABDOMYOMATOUS TUMOURS OF THE BLADDER 

Early records of tumours of this kind (cited by Monckeberg and Houettc) 
were those of Cattani, Vinccnti and Huslcr from boys of 12, 13 and 7 \ears 
respectively Pavone s specimen from a woman aged 22, and Monckeberg s 
own specimen from a woman aged 23 In this last case however, although the 
tumour cells resembled skeletal muscle fibres m other respects indubitable cross 
striations were not found and this applied also to two cases described by Cappcll 
and Montgomery Shattock reported four specimens of vesical rhabdomyoma 
all from children three boys and a girl In all cases the tumours formed multiple 
sessile or pedunculated mucosal polypi clothed by epithelium involving the 
lower half or two thirds of the organ In one of the boys growths were present 
also m the mucosa of the prostatic urethra and m the female case (one of John 
Hunter s original specimens, still preserved in the Museum of the Royal College 
of Surgeons, London) the tumours projected into the urethra Houette gave a 
good description of a congenital rhabdomvoma of the bladder which showed 
great cellular pleomorphism and the difTcfentiaiion of striated muscle fibres 
from undifferentiated cellular tissue White brieflv reported n myxoma like 
rhabdomyosarcoma from the bladder of an infant aged 20 months The tumour 
m Cattani s case also was myxomatous m appearance Hirsch and Gasser reported 
a rhabdomyosarcoma of the neck of the bladder m a boy aged 5 and Khourv 
and Speer saw a similar growth which involved al>o thi. prostate and urethra 
in a male infant who had had symptoms since birth {See also Fig 368) 

It must be mentioned m parenthesis here that cartilage containing or bone 
containing tumours of the bladder like those described by Wright Smith and ‘ 
Pollack arc probably unrelated to the rhabdomyomas Nor need thev be regarded 
as these writers have regarded them as teratoma- They arc sarcomas or 
carcinomas with stromal metaplasia perhaps induced by the neighbouring vesical 
epithelium 


RHABDOMYOSARCOMAS OF THE MALE GENITALIA 
(1) Rhabdomyosarcomas of the prostate 

Of 82 reported prostatic sarcomas ' reviewed by Smith and Torgerson 
while those m adults were very heterogeneous and many of them of doubtful 
nature 25 of them were from children m the first decade and many of these were 
recorded as either mvxosarcomas or rhabdomyosarcomas’ AU6rhabdomyo 
sarcomas including Kaufmann s 3 examples were from young subjects their 
ages ringing from 9 months to 31 jeare Additional reports include that of 
Wachs of a congenital rhabdomyosarcoma and that of Foucar of i 
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tissue which replaced the endometrium from fundus to cervix but did 
not extend into the myometrium , microscopically this was found to be 
typical astrocytic neuroglial tissue with characteristic staining properties , 
the only other foreign tissue found was one small nodule of cartilage 
Orsos discussed whether the condition arose from implanted embryo 
tissue, from the sympathetic nerves of the uterus, or from a teratoma, and 
he inclined to the first view In any case, the lesion was clearly a peculiar 
one and not to be included amongst the mesenchymal mixed tumours 
if) Epithelial tissues m these growths have usually been regarded as only 
included endometrial or cervical epithelium, and not intrinsic constituents 
ol the tumour tissue Non-ulceratcd botryoid growths have a complete 
epithelial investment, and, as m the similar vaginal tumours of children 
the epithelium may dip deeply into the tumours between adjacent polypi 
While It seems clear that the non epithelial tissues form the essential and 
bulkiest part of these growths, the abundance of endometrial or cervical 
glandular tissue m some of them at least shows great concomitant hyper 
phsia if not neoplasia Rarelv, as m Nicholson’s case, the uterine epithe 
hum IS simultaneously cancerous intimately admixed with the mesenchymal 
elements and appearing with them mmetastases My Case IV of Chapter 31 
afforded an example of an endometrial mixed tumour containing both 
epithelial and non epithelial elements 

(5) Histogenesis 

Many ^^o^kcrs have followed Wilms m supposing the uterme mixed tumours 
to arise from developmentally misplaced tissues This view should be discarded 
It 18 discredited by the researches of experimental embryologists, and it is as unneces 
sary as it is improbable The supposition that undifferentiated ‘ rests” of 
developmentally heterotopic tissues may remain m the endometrium for the 
whole of a woman’s reproductive life, surviving multiple pregnancies, and 
eventually producing a mixed embryonic tumour at the age of 50 or 60 or 70 is 
absurd Pfannenstiel m his original account m 1892 suggested that these growths 
arose from the endometrial stroma and that the several heterotopic tissues 
developed by aberrant differentiation or metaplasia Nicholson supported this 
view the tumours ‘ can be explained on the assumption of a proews of de 
differentiation and rejuvenescence of the stroma of the uterine mucosa ” I» too, 
hold this opinion The endometrial stroma is a peculiar and highly labile tissue 
Why should it not possess wide potencies for aberrant differentiation Indeed 
wc need assume but little more lability in this respect than we already know 
obtains for this and other tissues of mesenchymal origin The mctaplastic forma 
tion of mucoid tissue, cartilage and bone is a commonplace event m ^ 

of the body including the endometrium in non neoplastic states (Gicrkc) c 
presence of adipose tissue in a mixed tumour of the uterus no more presupposes 
a dislocated “rest” than it does m a uterme myoma Muscular tissue t en 
esp^ially striated muscle is the only ingredient of mixed tumours that nw 
excite any wonder or call for anv special hypothesis regarding histogenesis 
dev eloi^ent of muscle by aberrant differentiation m a plastic mesenchymal turn 
tissue which has displayed its plasticity by producing also cartilage bone an 
pose lissue^is a much more probable event than the life long retention o t s 
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patients the frequent presence of undifiercntiated mesenchyme like tissue as well as 
muscular elements m the growths, and the homology of the upper vaginal and 
prostatic regions together suggest that the prostatic sarcomas of children and 
young adults ate comparable with the vaginal and cervical sarcomas of children 
Perhaps the embryonic mesenchyme around the upper part of the urogenital 
sinus IS m both sexes prone to the development of embrjonic tumours It is 
therefore uncertain whether the prostatic rhabdomyosarcomas take origin from 



Fio 369 — Large rounded strongly eosinophil Taintly striated cells in a rhabdomyosarcoma of 
the prostate from an tnfanl 9 months old 'fmcAm j Cose // ) (x 350) 


this mesenchyme m its immature stage or from the striated muscle fibres which 
arc present in the capsule of the prostate and are sometimes found also c\cn in 
the periphery of the gland itself 


(2) Rhabdom>osarcomas ot the spermatic cord and cp)did>mis 

Hirsch (1934) reviewed 12 previous reports of rhabdomyosarcomas of the cord 
or epididymis m several of which however the tumours involved the testis so 
that the possibility of them having been testicular teratomas cannot be altogether 
excluded Of the 12 tumours 10 were from minors including 5 children aged 
5 years or under in the youngest patient the tumour had been noticed at the 
age of 10 months In Hirsch s own case the boy was 16 years of age and 
the tumour occupied the cpididymiis but was separate from the testis Again the 
youth of the victims of these tumours suegests an origin during early development 
and It remains doubtful whether the rhabdomyomatous tissue arises from the actual 
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all rather didgrammatic drawjngs In a subject of unspecified age Gowers saw 
a mass oi adipose tissue containing scattered striated muscle fibres, which en\e1opcd 
the nerves of the cauda equina 

RHABDOMYOBLASTIC TISSUE IN TERATOMAS AND IN EMBRYONIC 
RENAL AND HEPATIC TUMOURS 

This need only be mentioned here , details are given m the appropriate 
chapters In the present connexion the occurrence of striated muscle in these 
growths IS important m two re*-pccts, (a) because occasionally it is an abundant 
and conspicuous component, witness the fact that during the last century not a 
few of the teratomas of the testis and embryonic tumours of the Lidney were called 
‘ rhabdomyosarcomas ’ , and (b) because it shows that rhabdomvoblasts can 
develop by aberrant differentiation m neoplastic embryonic tissues 

RHABDOMYOMATOUS TUMOURS IN ANIMALS 

(1) Multiple “ rhabdomjomas ’ of the heart 

Multiple rhabdomyomas” of the heart hnvw been seen m joung pigs 
(references by Farber and Feldman), and m i guinea pig (Hueper) 

(2) Rhabdomjomatous tumours of skeletal muscles 

These have been found m several species of fish (references by Nicory Haddow 
and Blake Koimer) Feldman described and depicted two good examples from 
mammals, one from the leg of a 5 year oM horse and the other from the pre 
scapular region of a year old sheep He referred also to the scant> previous 
reports ol rhabdom>omas of skeletal muscles m animals, mcludmg horse, ox 
and chicken 

(3) Rhabdomjomatous tumours m other sites 

Feldman redesenbes and depicts a remarkable specimen recorded by Da>, 
one of multiple growths consisting of abundant striated muscular tissue along 
with scattered glandular elements m the lungs of a 5 month-old lamb Other 
organs were said to be normal but the possibility remains that the growths may 
have been metastases from an undiscovered primary growth eg m the testis 
If they were indeed primary m the lung, they were comparable with those m 
Zipkm’s case already referred to Feldman also mentions a rhabdomyoma oi 
the vagus nerve seen by Gratia m an old horse but no details are available 

GENERAL CONCLUSIONS REGARDING THE HISTOGENESIS OF 
RHABDOMYOMAS 

Several fact*; suggest that most rhabdomyomas are embryonic groivths arising 
from immature myoblastic tissue and not from already matured simted muse e 
fibres These facts are 
(1) Age incidence 

With the exception of the uterine mixed tumours nearly all unquestioi^b c 
rhabdomyomatous growths arise early in life Most of the unequivocal 
myosarcoma*^ of skeletal muscles have been in children or adolescents, all oftw 
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of embryonic tissue of multiple kinds Case IV of Chapter 31 shoived plainly 
the development of abundant smooth muscle from the endometrial stroma 
Indeed ^\e can go further The relationships and transitions of the different 
tissues seen in the mixed tumours show clearly that these do not arise as separate 
elements which then mix together, but that they are each and all products of the ^ 
undifferentiated mesenchymal cellular myxosarcoma like tissue which is invariably 
present This is the essential parenchyma of the tumours from which all the 
differentiated elements arise , it is neoplastic endometrial stroma which in 
the process of becoming neoplastic has again become embryonic and has re acquired 
unusual potencies for aberrant dinerentiation 


(6) Growth and behaviour 

Both the corporeal and cervical mixed tumours are highly malignant frequently 
recurring or metastasizing and this m spite of the fact that they often appear 
confined to the uterus when first seen Recurrence or local metastasis is frequent 
in the pelvic cavity or peritoneum perhaps ligature of the tubes before performing 
hysterectomy and care not to spill loose particles of growth during its performance 
might minimize this risk Remote mctasta^cs arc usually situated m the lungs 
but may occur in other parts too c g the kidneys and bones in Duggan s case 
Thcir structure is usually cellular and anaplastic, but careful studies of further 
necropsy cases is necessary to determine whether all the potencies of the tumour 
tissue for divergent differentiation may reappear in mctastascs 

RHABDOMYOMATOUS TUMOURS OF OTHER PARTS 

Very rarely a rhabdomyoma or rhabdomyosarcoma of some other viscus is 
reported This may be m an organ where striated muscle is present as m Wolfen 
berger s case of rhabdomyosarcoma of the oesophagus or it may be in a 
part where normally there is no striated muscle Thus Hclbmg described 
a rhabdomyoma replacing the lung of a man agi-d 23 and Zipkin described 
a similar growth m the lung of a 33 weeks foetus m which bronchi traversing 
the striated muscular tissue themselves had striated instead of smooth muscle 
m their walls In both of these cases the lesion was probably a malformation 
rather than a true tumour , but m a man aged 52 McDonald and Heather 
saw a pulmonary rhabdomyosarcoma with massive poljpoid extensions through 
the pulmonary veins into the left atrium Needless to say m such a case as this 
great care must be taken (a) to exclude the possibility of the growth being i 
teratoma with plentiful muscular dements (b) to exclude the possibility of it being 
a metastasis c g from a small testicular tumour and (c) that the cross stnations 
arc genuine ones and not merely artefacts produced by shrinkage fragmentation 
or concertina like buckling of cells In a negress aged 38 Sailer saw a plco 
morphic celled rhabdomyosarcoma of the breast with distinctly cross striated cells 
m the pulmonary mctastascs The cross stnations in the rhabdomyoblasttc 
cells seen by Govan m two mixed tumours of the breast were less distinct being 
restricted to beaded cell margins Masson and Martin reported rhabdomyo 
sarcomas of peripheral nenes in three young subjects with neurofibromatosis 
It IS regrettable that the micro figures depicting these extraordinary tumours arc 
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have concluded that they display divergent differentiation of plun potential cells 
derived from the utenne stroma Since neoplastic uterine stroma can produce 
rhabdomyoblasts m the adult, the possibility that other adult tissues may he 
capable of doing the same cannot be excluded However, for reasons already 
given, It IS probable that very few, if any, of the cxtra-uterinc rhabdom>omatous 
tumours arise m this way , the origin of most of them from young still undiffer 
cntiated tissue seems certain 
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palat'jl tumours reported have been in children, the rhabdomyosarcomas of th'' 
vagina arc almost restricted to early childhood most of those of the prostate and 
those of the spermatic cord and epididymis occur m children or adolescents, and so 
do those of the bladder Yet the occasional occurrence of pleomorphic ct-lhd 
sarcoma of skeletal muscles m adults vrilh dchniie stnalion of their cells make^ 
It impossible to deny that matured muscle fibres mav sometimes give origin to 
tumours It must be rppi,atcd howwver that anaplastic tumour cells lacking 
cross stnaiions cannot be identified with certainty as rhabdomyomatous and 
that most sarcomas m which undoubted cross stnaiions arc demonstrable in, 
from youthful subjects 

(Z) Structure 

Many rhabdomyosarcomas especially those m young children contain 
undifferentiated myxoma like tissue closely resembling embryonic mesenchyme 
This applies particularly to the palatal vaginal and prostatic tumours the structure 
of which leaves little room for doubt of their truly embryonic nature In these 
sites there occur also similar tumour^ devoid of recognizable muscle elements 
and composed solely of myxosarcomatous or embryonic mesenchymd tissue 

(3) Sites of origin 

It 18 a striking fact that m spite of the vast bulk of the skeletal muscles of the 
body undoubted rhabdomyomatous tumours arc much rarer m this than m 
certain special situations where normally no sirntcd muscle is pres nt or »h-rc 
the scanty muscle which is present is only doubtfully the real source of the tumours 
—vagina, prostate bladder spermatic cord palate It is of course povstble that the 
.palatal tumours spring from the palatal muscles the prostatic tumours from 
the stray striated fibres found m the capsule of this organ and the vigmal tumours 
from outlying strands of the vaginal or external vesical sphincters But even so 
how remarkable that these scraps of muscle should produce far more tumours 
than all the rest of the voluntary musculature ’ 

From these three sets of facts it seems clear that the usual source of rhabdomyo 
matous tumour^ is not adult muscular tissue but embryonic tissue either immature 
prospective muscular tissue or indifferent mcsenchvmal tissue with the potency 
for aberrant differentiation of muscle fibres That mesenchymal tissues not of 
rhabdomyoblastic origin can at times undergo such aberrant difftrcnliation is 
* proved by the occasional presence of striated muscle m unusual sites such as the 
bronchi uterus ureter or spinal theca by its development m embryonic renal and 
hepatic tumours and by its frequent presence in mixed tumours of the uterus 
These pathological ficts show plainly that the capacity to form striated muscle 
fibres IS not restricted to cells derived from the embryonic myotomes but that 
under appropriate circumstances jt appears also m plastic mcscnchjmal ceils of 
other origins 

The implications already toueVdon of the development of rhabdomv oblasts 
m the mixed tumours of the uterus dcs'*r\c fuTth''r emphasis Not onl> docs this 
show that mcsenchvmal cells of non muscular origin can re difftrcntutc into 
myoblasts but also that this change can take place m adult tissue We have 
rejected the view that the uterine mixed tumours ans- from embryonic rests and 
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THE TUMOURS OF LYMPHOID TISSUE 

Nowhere in pathology has a chaos of names so clouded clear concepts as m 
the subject of lymphoid tumours Lymphoma, lymphocytoma, lyiuphosarcorna 
iymphoblastoma, folbcular lymphadenopalhy, Jymphatic leuj^emia Jymphoid 
leucosis, leukaemic and alcukaemic lymphadenosis Hodgkin’s disease, Hodgkin s 
sarcoma lymphadenoma lymphogranuloma Icucosarcoma pseudoleukaemta 
endothelioma, rcticulosarcoma, reticulosis reticulo endothehosis mycosis fung 
oides — these are some of the names which have been applied to neoplasms of 
lymphoid tissue and often applied m different senses by different writers As m 
so many other fields of pathology, this confusion has resulted largely from failure 
to recognize fraiikij certain intrinsic difficuhies m the subject and to apply certain 
general principles m their elucidation What are these difficulties and these 
principles 

FACTORS CONFUSING THE NOMENCLATURE OF LYMPHOID TUMOURS 
(1) Confusion regarding the histogenesis and relationships of the components of 
Ivmphoid tissue 

A great deal of the redundant nomenclature has come from too rigid concepts 
of the specificity of the several differentiated constituents of lymphoid tissue. 
As long as one believes that lymphoblasts reticular cells, endothelial cells and 
fibroblasts m this tissue are immutable and distinct species of cells, so long will 
one imagine corresponding distinctions to exist between the variant types of 
lymphoid tumours Informed study of the lymphoid tumours however, should 
soon convince the unbiassed that the components of Jymphoid tissue — lymphocytes 
and reticulo endothelial framework alike — arc derived by divergent differentiation 
from primitive mesenchymal stem cells the combinations and transformations 
seen m tumours show clearly that many of them have arisen from and consist ot 
plastic bipotential tissue capable of such divergent differentiation Recognition 
of this will enable us to see the several named types of tumours not as rigidiy 
distinct species but as related variants of a single species and the names we apply 
will then be used as convenient descriptive labels and not as bones of contention 
over histogenesis We will cease to be surprised that Hodgkin’s disease merger 
with lymphosarcoma on the one hand and with “ reliculosarcoma ’ on the other 

This IS the place also to deprecate too great a reliance on supposedly specinc 
reticulin stams Reticulin ’ is not a specific substance but only a form o 
collagen found m particular situations and not to be sharply distinguished fro 
ordinary connective tissue fibres either structurally or tmctonally The distribute 
and staining properties of collagenous tissues — including ‘reticular tissue 
tumours and inflammatory lesions are infinitely variable My opinion aftei 
considerable experience of special stains for connective tissue and reticuim 
IS that while these often do delm«ite fairly characteristic patterns m 
specimens of particular classes of tumours, they arc of no value m identiyi t 
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(4) Practical difficulties of raicro-diagnosis of carlj neoplastic changes in lymphoid 
tissue 

The micro'diagnostician has no greater bane than the ' doubtful lymph 
gland’’ Early lymphosarcomas, early Hodgkm’s disease, nuld inflammatory 
reactions and reticular hyperplasias may be difficult or impossible to distinguish 
from one another This is not surpnsmg , for lymphoid tissue varies greatly m 
structure m its normal or mildly hyperplastic states, its rcticulo-endolhelial cells 
proliferate quickly and m diverse vvajs m response to slight irritants, and many 
of the lymphoid tumours even uhen ucH established mingle intimately with the 
residual normal tissues Let us frankly recognize our liability to err here, while 
striving to learn as much as possible by careful follow-up of all doubtful cases 
No pathologist lives long enough to become infallible in this field 

THE HISTOGENETfC KINSHIP OF THE LYMPHOID TUMOURS 

Gmsburg has given a good historical summary of the controversy over 
the relationship of lymphosarcoma and Hodgkin s disease , how at the end of the 
last century, Kundrat, Paltauf, Sternberg and others attempted sharp distinc- 
tion of the two and how Gibbons, Mallorj, Warthm and others later insisted, 
on the contrary, that they were closely related Mallory (1914) went even 
further and boldly declared l>mphosarcoma l>mphatic leukaemia and Hodgkin’s 
disease to be only variants of one kind of tumour, ’ malignant lymphoblastoma ’ 
Most pathologists and all clinicians, however, continued— and many still continue 
— to think of these three conditions as distinct and to argue about their relation 
ships 

In 1931, Warthm published a succinct and important paper in which he 
concluded ' that Hodgkin s disease is a neoplasm and related genetically to the 
lymphoblastomas, of which both the aleukacmic and leukacmic forms arc identical 
pathologically , and that mycosis fungoidcs is likewise a neoplasm belonging to 
the same generic grovp The essential differcBces between these different clinical 
forms consist m different degrees of differentiation or cntdifferentiation, and the 
organ or tissue primarily involved Transition forms exist between all of these 
groups, and one type ma> be transfonned into another ” Most recent students 
of the subject, including myself have reached substantially the same conclusions 
as Warthm, and have included the relatively rare reticulosartomas and follicular 
lymphomas in the same family, at opposite ends of the scale as regards malignanc) 
The whole group is thus seen as an entity ‘ sarcomas of lymphoid tissue ”, withm 
which a Wide range of structure and behaviour justify, for descriptive and clinical 
purposes the use of special names for the mam variants But these variants are 
not distinct species of growths (See Dawson et al, Warren and Picena, Ga 
dnd Mallory Herbut et al) ^ 

Complicated pigeon-hole systems of clinical classification of the variants o 
lymphoid and other haemopoietic tumours, like those of Callender and of Forkner, 
are to be avoided, because they create a multiplicity of names which then false y 
assume the status of entities, even againsf their creators intentions 
applies to complicated lustopatholo^caj sub divisions, like that of Robb 
which praiseworthy though it may be as an attempt to clarify a confused subject, 
obscures the essential unity of the whole group of Jympho/d neoplasms Many o 
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tumours of unusual structure or uncertain nature In my hands rcticutin ’ 
stains ha\c rarely if ever given anv useful mformaiion, which was not equally 
well obtained by the more usual staining methods To depend on ‘■reliculm 
staining for the sub division of lymphoid tumours or to distinguish these from 
diffusely infiltrating secondary tumours m lymphoid tissue is to set up purely 
artificial distinctions and to add to the confusion 

(2) Multiple names due to differences of cellular ma(un(> or anaplasia in tumours 
Further artificial distinctions arc created by naming tumours merely according 

to the degree of differentiation attained by ihcir cells Thus a tumour composed 
of highly diflercnltated l>mphoid tissue with follicles is giant follicular lymph 
adenopathy one composed mamly of well differentiated lymphocytes but 
Without follicular arrangement is lymphocytoma one composed mainly of 
immature lymphocytes is lymphoblastoma one composed of undifferentiated 
mesenchymal stem cells is syncytial rcticulosarcoma Yet all of these arc 
histogenetically identical growths differing only m their rates of growth and 
therefore (he degrees of difTcrentiation towards that of lymphoid tissue which they 
attain They are all lymphosarcomas , in that they arc malignant mescnch>mal 
tumours with a tendency to differentiate into lymphocytes To give different 
members of the group different names merely because of thcit differing degrees of 
cellular anaplasia or maturity is as if one wtre to attempt to sub*dividc skm 
carcinomas into epidermocytomas * cpidcrmoblastomas and primitive 
epilhclioblastomas according to ihcir degree of differentiation 

A further feature related to the cellular maturity of l>mphoid tumours compli 
cates nomenclature — that is the presence or absence of a Icukicmic blood picture 
It cannot be too strongly insisted that lymphoid leukaemia and lymphosarcoma 
differ only in the quite incidental circumstance of whether or not the malignant 
lymphocytes enter the circulating blood m demonstrable numbers Leukaemia 
is merely an inconstant concomitant of Ivmphosarcoma of interest to the haemal 
ologist but of no significance m fundamental classification and nomenclature of 
lymphoid tumours Once this essentia) fact is admitted names such as pseudo 
leukaemia aleukacmic leukaemia leucosis and Icucosarcoma will 
cease to cause perplexuv and will have only an antique interest 

(3) Confusion due (o mistaking sccondar> tumours m Ijmph nodes for primar> ones 
This has been a serious source of error m the description and naming of 

primary lymphoid tumours Metastatic deposits m lymph glands from unsuspected 
primary carcinomas have frequently been mistaken for endotheliomas ‘ rcticu 
loc>iomas and other primary lymph glandular tumours In 1934 I gave 
instances of such mistakes ind rejected many earlier reports of endothelioma 
on this ground ft is to be insisted that when confronted with a lymph nodal 
tumour the structure of which perplexes and elicits differences of opinion from 
experienced pathologists no final diagnosis should be made until careful necropsy 
has excluded th'' possibility of it being a metastatic growth To accept it as primary 
and to force it into one or another of our preconceived sub groups is to commit 
an error more often than not andsoto pcrj^tualc misconceptions of the structure 
possible within those sub-groups 
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often leading ultimately to widespread disease of manv lymph nodes with or 
without involvement of the spleen, and sometimes associated with areas of 
Hodgkin s structure or terminating in more active sarcomatous growth or 
leukaemia The affected glands show abundant well differentiated large follicles 
With germinal centres, but sometimes with more active diffusely cellular areas like 
ordinary lymphosarcoma The disease is to be regarded as a slowly progressive 
highly differentiated form of lymphosarcoraatosis The average total duration 
ot Gall and M dlorv 's 38 cases was 5 6 years a longer mean duration than for anv 
other type of malignant lymphoid tumour , more than half the cases survived 
5 years and 16 per cent survived 10 years Males and females were in equal 
numbers For the following example of the disease, I am mdebled to Dr C A 
Duncan of Hobart, Tasmania 



Fio 371 — Case J I Follicular lymphosarcoma (X 40) 

Case 11 -~Hisiory-~k man aged 46 had first noticed enlargement of lymph glands 
S years previously These had slowly mereased but general health had remained good 
Some cough and pain m the chest had developed recently Examination show^ed cervical 
axillary, ihac and inguinal glands all greatlv enlarged some measuring 7 centimetres in 
diameter discrete hard and mobile also moderate firm splenomegaly Blood examina^ 
showed a few nucleated red corpuscles but no other changes leucocyte count was 8 iw 
Clinical diagnosis Hodgkin s disease A Ivmph gland 3 centimetres m 
firm and well-encapsulated was excised for examination Patient died 4 months ute 
Histology — Well differentiated lymphoid tissue with many large follicles but with so 
diffuse areas, and less regular architecture than that of Case I (Fig 371) 

LYMPHOSARCOMA AND LYMPHOCYTIC LEUKAEMIA 

Lymphosarcoma means t malignant tumour of lymphoid tissue 
predominantly lymphocytic or lymphoblastic in structure It includes bo 
lymphoc>tomas and ‘ lymphoblastomas”, the distinction between which J 
entirely arbitrary and depends onlv on the degree of differentiation of the mahgnan 
lymphoid cells Moreover, the least differentiated lymphosarcomas merge 
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the variants of structure given different names by Robb Smith may be seen m one 
tumour What is wanted is not more, but less complexity in our histogcnetic 
concepts The structural plasticity of lymphoid tissue and its tumours demands 
the simplest possible nomenclature and avoidance of needless arbitrary distinctions 
Houever this essential unity of the whole group of primary lymphoid tumours 
does not call for abolition of broad sub grouping according to the structure and 
behaviour of its mam variants The sub grouping will continue to ha\e clinical 
and descriptive value but it must not cause us to forget the kinship of the sub- 
groups and the existence of tumours of intermediate form between them We 
will briefly consider the following sub-groups 

{a) Follicular lymphoma 

(6) Lymphosarcoma with or without leukaemia, 

(c) Hodgkin s disease, 

(d) Reticulum cell sarcoma 

It must be clearly understood that these arc mam groups only and that white 
many tumours fall into one or other of them, others show all possible combinations 
and transitions These combinations and transitions will cause us perplexity only 
if we allow the names of our four main sub groups to assume the status of dislind 
species 


FOLLICULAR LYMPHOMA 

Follicular Ivmphoma means literally a lymphoid tumour m which differ 
cntiation of follicles takes place In this sense there are two rather distinct 
groups of cases both of which arc rare— (a) a localized benign lymphoma and 
(6) a multiple malignant form with or without splcnomcgily 
(o) Localized benign lynipftonia 

This Occurs as a slow enlargement often over a period of several years of a 
single lymph gland usually m the neck and usually m a middle aged or old person 
The excised gland which may have alt lined a size of 5 centimetres or more in 
diameter is ovoid smoothlv encapsulated and on section shows uniform firm, 
but not hard white tissue in which lymphoid nodules may be discernible by the 
naked eye Microscopical examination confirms that the structure is that of well 
differentiated lymphoid tissue m v\hich large follicles with prominent germinal 
centres arc scattered throughout While extension to other glands or more active 
sarcomatous growth or leukaemia may eventually supervene not a few tumours 
of this kind have been cured by simple enucleation or irradiation The following 
ca'c exemplifies the disease 

Coie 1 — A hcallhy woman aged 46 had a slowly enlarging well-defined lump in the 
upper part other neck for 8 jears U was thought to be a salivary tumour and was excised 
It was an encapsulated slightly lobulatcd o>t>id mass 5 x 2 S x Z S centimetres consisting 
of uniform soft white tissue Well-difTcrcntialed Ivmphoid tissue containing 

large follicles with germinal centres throughout 

(6) ^(ulltple follicular hniphonia or lymphowcoma 

This has been well described by Symmers (1938 and 1942) It presents slow 
enlargement of one or more groups of glands waih extension to other glands, 
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clmjcally less obtrusjvc abdominal disease, just as it is with some abdominal 
carcinomas In my 34 necropsies the abdominal lymph glands nerc those most 
heavily involved and were considered to be the primary site of disease, in 22 cases 
The axillary or inguinal lymph glands, the tonsil pharynx, intestinal lymphoid 
tissue or spleen arc all occasional primary sites of lymphosarcoma It must be 
remembered, however, that tonsillar or pharyngeal carcinomas of anaplastic 
lympho epithelial ’ type (q v ) have often been mistaken for l>mphosarcoinas , 
and that it is often difficult to be sure of the primary splenic or intestinal origin 
of an abdominal lymphosarcoma because m most eases by the lime the tumour 
IS seen many neighbouring lymph glands also arc affected Good accounts of 
primary mtestmal lymphosarcomas include those of Jopson and White, Libman, 
Graves, Ullman and Abeshouse, Simpson Smith, and Webster 



Fia 372 — Case 111 Lymphosarcoma invading Jung (X 80) 


The following case presented an extensive lymphosarcoma of lung tissue an 
only slight involvement of peribronchnl lymph glands presumably therefore 
^he tumour arose from the bronchial lymphoid tissue 

Case in—H(star}—K man aged 57 had had 9 attacks of ‘ pneumonia m the last 
3 years skiagrams showed large opacity m right upper lung field Lob«lomy w 
performed by Mr C J O Brown The speamen showed a large mass ot diffuse w i 
Qgrowth 8 Centimetres m mam diameter extending from hilum of lobe to its outer . 
vhcrc pleura was thickened and adherent Histohgyifig^ 372-374) — Well . 

mphocytic sarcoma mainly diffuse but with trabeculae of hyaline 
' with a few poorly differentiated foKicIes The tumour had completely oo ‘ . 

aLym^ung tissue in most places at its periphery it invaded this tissue via the 
i®Tunan perivascular and peribronchial tissues Carbonized hilar and peno 
contained only small deposus of tumour 

rbitr^neral survey of the literature it seems not unlikelv that the 
From a ^ cellsy sites of lymphosarcoma is nearly in proportion to the relative 
tion of primw 
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msensiblv with the syncytial reticulosarcomas ’ as will be readily appreciated 
from almost any of the recent accounts of the latter 

Lymphocytic leukaemia means the demonstrable presence of malignant 
lymphocytes or lymphoblasts in the circulating blood It is not i species of 
disease but merely a concomitant of some lymphoblastic tumours a concomitant 
the frequency of which is not only readily understood but was clearly to have 
been expected, from the natural mode of formation and mobilisation of Jympho 
cytes Leukaemia may appear during the progress of previously aleukacmic 
cases In Gall and Mallory s scries leukaemia was found m 48 per cent of cases 
of ‘ lymphocytoma and 38 per cent of coses of lymphoblastoma 

Except for the demonstrable presence or absence of malignant cells m the 
circulating blood there are no difTcrenccs between lymphosarcoma and lymphatic 
leukaemia m either gross or microscopic pathology Every possible combination 
and variation m the distribution of lesions is encountered— large localized lympho- 
sarcomatous tumours with or without leukaemia widespread involvement of 
many or all of the lymph nodes and other lymphoid tissues of the body constituting 
generalized lymphosarcomatosts , with or without leukaemia and with any 
of these there may occur m other organs cither well defined mctastascs or diffuse 
metastatic infiltrations From microscopical examination of aficctcd lymph nodes 
alone, it is impossible to distinguish leukaemic from non Icukacmic cases 

(1) Age and sex incidence 
(o) Age 

Although not rare m youth even m infancy lymphosarcoma is predominantly 
a disease of middle and old age In Gall and Mallory s scries the mean age at 
onset of 76 cases of lymphoblastoma was 40 years and m 51 per cent of the cases 
the onset was at ages over 40 and of 1 18 cases of lymphocytoma the mean age 
at onset was 44 and 65 per cent began at ages over 40 vears The ages of my 34 
necropsy cases of lymphosarcoma ranged from 1 4 to 78 18(ic more than one half 
of them) were over 50 years old and the mean age was 52 years 
(A) Sex 

As in all other sub-groups of lymphoid tumours males outnumber females 
(he ratio being 2 or 3 (o I m most series My 34 necropsies were on 25 males 
and 9 females 

(2) Site of origin 

The site of origin of the tumours is not always clear In many of those 
presenting as ciscs of leukaemia or of generalized lymphosarcomatosis the 
initial site of origin cannot be specified or can only be guessed at In other cases 
a large tumour of a particular region suggests but doc^ not always prove that 
the tumour began in this region 

The cervical abdominal and mediastinal lymph nodes arc the commonest 
initial sites usually given m that order of frequency The predominance of 
cervical growihs however may be more apparent than real because these arc 
sooner noticed tlian those of the abdominal or thoracic glands and because 
massive disease of the cervical glands may sometimes be secondary to earlier but 
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{b) Sex 

There is a decided predominance of males over females in the ratio of 2 6 to 1 
m Gall and Mallory s senes My biopsy and necropsy records concern 38 males 
and 11 females 

(c) Sne 

It IS often Slated that the cervical lymph glinds are those most often first 
affected, but doubts like those already expressed regarding the primary sites 
of lymphosarcomas apply to many cases of Hodgkin’s disease also Cases of 
supposedly primary splenic or intestinal Hodgkin s disease ” also are seldom 
indubitable these are usually only clmically primary m that splenomegaly or 
intcilinal symptoms constituted the first signs of disease 




. iliA'i 

Fio 377 — Cortical zone of a ccntcal lymph fcland alTcctcd by early Hodgkin s disease in ^ 
man aged 19 showing toss of folticular pattern and many large multiplying reticular cews 
/ J20) 

(2) Structure and histogenesis 

The characteristic but rather variable structure of Hodgkin’s 
described and depicted by Pulhngcr In the early stages (Figs 377, 375). 
there is gradual loss of normal nodular architwture of the lymphoid tissue, the 
lymphocytes and their precursors tending to form instead diffuse sheets 
With prolifer vtmg reticulum cells, this diffused lymphoid tissue contains fuw 
or many large conspicuous rounded or irregular cells measuring from 20 p to 
IQO ft or more m diameter, containing single or multiple nuclei numbering up 
to 8 or more per cell, and showing many mitoses , eosinophil neuu^nu an 
basophil granulocytes and plasma cells in variable numbers mingle dinuscy or 
pati.iuiy With the proliferating tissue In the later stages plentifu) nbrows Ussue 
develops first m bands separating lobules of the more cellular Hodgkm s tissue, 
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of lymphoid tissue m the different regions of the body, ind that no particular 
part of the lymphatic system is disproportionately liable to neoplasia The question 



Fio 373 —Case lU Hyaline trabeculae in lymphocytic growth (x 400 ) 



Fio 374— Core /// Large undifTcrentialcd cells resembling those of Hodgkin 5 disease m 
bmrhocyiic growth (x400) 

of muliiccntfic origin is discussed below along with that of metastasis 
(3) Slrticlurc 

n IS unnecessary to repeal tn detail the «cll-lno\sn features of 
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of Hodgkin's disease {Warthin , Gall and Mallory , Gill and McCall), and 
by (he presence in aeutc Hodgkin's disease of areas of tissue indistinguishable 
from large celled lymphoblastomas Lesions designated “ Hodgkin’s sarcoma ” 
may contain \reas of such tissue, or of tissue identical with that of sjncytial 
reticulosarcoma, or of both 

The fibrosis of old Hodgkin s lesions ma> not be merely the result of stromal 
reaction, but may be a specific feature of the tumour tissue Since (he proliferating 
tumour cells are reticular, and since rcticuhr proliferation in lymphoid tissue 
often partieipates in fibrosis, wc might expect that a slowly growing Hodgkin s 
lesion should become densely fibrous, just as a slowly growing fibrosarcoma may 
do Thus the chronic Hodgkin’s lesion, m so far as it is a fibrosing lesion is a 
genuinely fibnfymg tumour — a kind of fibrosartoma of lymphoid (issue 

In my view then Hodgkin s disease is a tumour of pnmitnc reticular cclb m 
which divergent difTcrcntiation of both lymphoid and fibro reticular elements 
takes place These elements are found in \arymg proportions and varying degrees 
of differentialion When the growth is highly undififcrcntiatcd or anaplastic it 
becomes indistinguishable from, and indeed identical with, the undiflercntiated 
stem cell or syncytial reticulosarcoma Through Hodgkin s disease, allsareomas 


of lymph glands are related 

The view that Hodgkin s tissue has myeloid afTinities or potentialities seems 
to me to rest on insecure bases These are three, namely , (n) the frequent admixture 
of granulocytes m the tissue (b) a supposed resemblance of Hodgkin’s giant cells 
to megakaryoeytes, and (c) the very occasional coexistence of Hodgkin s disease 
and myeloid leukaemia As to (a), I doubt if any modern pathologist woua 
seriously sustain the view that the granulocvtcs in Hodgkin s tissue arc gcncticwy 
related to and derived from that tissue they arc very variable m kind, number 
and distribution and have all the appearance of being immigrant reactionaiy 
leucocytes such as occur m many a carcinoma As to (i>)> Medlar ( 1931 ), ana 

Symmers (1938 and 1942) are as far as I know the only modern exponents oi the 

view that the multmuclcatcd cells of Hodgkin’s disease arc indeed bone 
megakaryocytes, a view for which comparison of the two kinds of ceib 
no support As to (c), the coexistence of myeloid leukaemia and 
disease has been reported so rarely (references by Forkner and by Gw 
McCall), that tns association may well be no more than fortuitous , and it m > 
not be forgotten tha^ jnyeloid reaction with or without eosmophiha, in 
Hodgkm s disease with might be mistaken for 

In view, then, of the very dubiouTr^n^Al’P of of proper fonstiiue 
of Hodgkin’s tissue to those of bone V "oold be wise to avoid 

and Robb-Smith’s name fibre mvclotd''*\folosis ’ for Hodgkm s dis 
In any case, ret.oulos.s ’ a vaZ * 

non and contnbutmg nothing to oSr nn^;S^"8 of the many and do«t 
lesions to which it has been applied “““tstan* 

The eponyms bestowed on the lareo multi .. or 

disease call for comment These are usuallv and 

Sternberg Reed” cells, because of Carl k sVescriplion m >85® . 

Dorothy Reed's desenpt.on m 1902 Bw i " X TtnS 

Society of London on diseases of the Ivranhat'®’* “ ^^fpoltained severs! “n®” 
tions m which these cells were tefen-rfm^* ^4'™ 
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later more extensively replacing this tissue and sometimes converting almost the 
whole of an affected gland into a hyalmizcd fibrous mass Small groups of large 
or multmucleated cells often persist here and there m densely fibrous areas and 
eosinophil leucocytes also are found m them 

Most workers agree that the essential proliferating elements in Hodgkin s 
tissue are the large and multmucleated cells— the so called “ Sternberg Reed 
giant cells —and that these are neoplastic reticulum cells The granulocytes and 
plasma cells m Hodgkin s tissue appear clearly to be only reactionary elements 
similar to those seen m many other kinds of tumours The two remaining 
components namely, the lymphoid cells and the fibro reticular tissue, require 
special consideration 

In Hodgkin s lesions m lymphoid tissue itself, it is impossible to decide whether 
the plentiful lymphocytes and lymphoblasts which are present are essential tumour 



Fig 378 — DvUil of Fig 377 (x 300) 


cells or are merely residues of the original tissue But in secondary deposits of 
Hodgkin s tissue m the li>cr, lungs skm or other non lymphoid structures, 
lymphoid cells arc again present and arc often plentiful thus appearing to be an 
integral part of the lesions We must conclude then cither that the neoplastic 
proliferation itself produces these cells or that lymphocytes arc attracted into 
and multiply in it wherever it occurs — as in lympho epitheliomas Of these 
two altcrnatiics there is strong I think conclusuc evidence m favour of the 
former In Hodgkin s lesions it is impossible to distinguish with precision between 
immature Ijmphoid and immature reticular cells and the varieties of size and shape 
of the cells encountered strongly suggest that all of these arc tumour cells differ- 
cntiatmg from a stem-cell precursor m two divergent directions This concept 
IS supported by the not infrequent occurrence of lymphocytic leukaemia m cases 
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by a Jargc hard mass of growth adherent to sternum ftbs and chvicEes invading and 
partly replacing upper lobe of right hmg and surrounding and invading superior vena 
cava Right mam bronchus was surrounded by growth in bronchial lymph glands and 
its mucosa showed a nodular ulcerated plaque 2 5 centimetres m diameter Both lungs 
contained also muHiplf, discrete nreasof white growth the largest 5 centimetres in diameter 
and nodules and plaques of growth were present m right pleural cavity Thyroid was 
invaded from ccrvjcaJ glands and Jirgcly replaced by growth Liver contained only one 
small white nodule Spleen and ahnwntaiy canal normal and no deposits found ofi 
section of skull stcrum and vertebrae Necropsy diagnosis carcinoma of right bronchus 
with extensive lymphatic mctastascs flistof&g} — Typical chronic Hodgkin s disease with 
multinucleatcd cells much dense fibrosis and many eosinophil leucocytes (Comment-^ 
The case ts notable not only because of the bronchial lesion but also because of the presence 
of a large mcdnstmal tumour and gross invasion of a mam vein ) 

Case yjf — Femak aged 39 Symptoms — Clinical and radiographic signs of large 
anterior meoiastinal tumour hecropri — Hard white tnegular nodular tumour 10 
centimetres in mam diameter liy m upper anterior mediastinum enveloped the aortic 
arch and adhered to base of heart and to \cnebrae and first nb Sections showed pen 
phcral parts of the growth to include enlarged coalescing lymph glands Us central 
parts contained manv areas of suppuration ramifying from an area of necrotic idccraiion 
2 centimetres m diameter in lumen of left bronchus Lfl lung was collapsed and showed 
patchy pneumonia Right hilar lymph glands contarned small deposits of firm white 
growth All other groups of glands and other viscera including spleen appeared normal 
Necropsy diagnosis infecied mediasimal tumour i/ijfo/og 9 — Bulk of growth 

conststs of dense hyaline fibrous tissue ««h patches of lymphocjres plasma cells and 
eosinophil granulocytes but parts near root of lung and m bronchial wall sho»v' typical 
active Hodgkin s disease 

Cose F///~Majc aged 75 Simproms— -Debility and dysphagia for 4 months and 
enlarged cervical and axillary glands both sides clinical diagnosis “t gastric caitinoma 
Necropsy— Moderate enlargement of cervical axillary all mcdmtmal and retroperitoneal 
lymph glands those of right axilla coalescing to form an irregular infiltrating mass 8 
centimetres m diameter adherent to ribs and muscles and showing much yellow degenera 
tiofi Hdum of left lung contained an irregular friable mass surrounding main bronchi 
and ulcerating mto it at several places but not invading lung tissue Spleen not enlarged 
but studded with firm white nodules Other organs all appeared normal ffecrops} 
diagnosis '’Hodgkin s disease bronchial carcinoma Histoh ^} — Cellular Hodgkin s 

disease — Hodgkin s sarcoma — ^wuh many large and multinucleated cells with many 
mitoses Axillary mass shows unusually extensive necrosis 


(b) Hodgkin s deposits in bones 

These are present in the majority of fatal cases, and xvould perhaps be 
m nearly all if searched for (Uehhngcr , Steiner) While bones may be invaded 
directly from neighbouring lymph nodes (as in Uehlmger s Figs 6 8 and 9) 
most of the skeletal lesions are clearly blood borne metastattc deposits m red 
bone manow They have a distribution similar to that of other kinds of metastatic 
growths the bones most frequently affected being the vertebrae pelvis sternum 
ribs, and proximal end of the femur They appear usually as multiple discrete 
or confluent areas of white tissue not to be distinguished by the naked eye ir<3a| 
other metastattc tumoura They are often unsuspected clinically but may lea 
to radiographically obvious lesions, to tumefaction of the bone or to pathologies 
fracture Weigall and Derrick reported a remarkable case in which verte ra 
lesions gave the first signs of disease and simulated tuberculous canes 
which a circumscribed deposit caused prominent expansion of the head oi 
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glands of Hodgkin s disease— In the early stages there was some general enlarge- 
ment of the glands the fibrous stroma appeared coarser, and there were a large 
number of mullmucleated cells adherent to the trabeculae, well seen on washing 
away the lymph cells These muUmucleated cells containing from four to eight 
or twelve nuclei, were often collected m clusters m the parts of the gland especially 
where the fibrous change was progressing ” Greenfield clearly depicted these 
cells and m the spleen also he saw ‘ cells of various sues massed together, a 
good many large muUmucleated cells being amongst them ” At the same time, 
Sutton also saw m Hodgkin s lymph glands many large and very con 
spicuous cells of round or oval form, and having a considerable amount of 
protoplasm around the nuclei , and in the spleen large cells, many of them 
polynucleated, similar to those seen in the lymphatic glands Coupland 
too, referred to numerous large nucleated cells occurring mingled with the smaller 
lymphoid cells’ In the same year as Dorothy Reed’s paper Andrewes also 
independently described the large cells of Hodgkin’s disease Hence if Dorothy 
Reed s name is to be retained eponymicallv, we shall base to employ a compound 
title including the names of at least 6 writers ’ 

(3) Spread, metastasis, and the question of multifocal origin 

The discussion already given regarding the parts played by metastasis and 
systemic origin in the extension of lymphosarcomas applies mulatis nwiandts to 
Hodgkin s disease While study of carlv Hodgkm s changes in lymph nodes 
makes it clear that m some cases the disease arises multifocally or diffusely withm 
a particular territory of lymphoid tissue it is equally clear that metastatic spread 
from node to node or by the blood stream plays an important part in its dissenuna 
tion Small lymphatics and veins are often to be found imaded by Hodgkm s 
tissue and arteries and large veins also arc imadcd Uehlinger’s Figs 18 
and 19 and Case VI below) Even if one were prepared to suppose that all lesions 
m lymphoid and other hacmopoietic tissue were multiple autochthonous foci and 
never metastases, this could scarcely apply to circumscribed lesions in the lungs 
skin nervous system and other non hacmopoietic organs In the liver, spleen 
and bone marrow also while in some cases Hodgkm s infiltrations arc diffuse or 
only indefinitely nodular m other cases the dcposit« form well defined white masses 
set m organs showing little or no evidence of diffuse mvoUemenl just like any 
other metastatic growths 

(fl) In\ohcment of the htu<;s and mediastinum 

This dcscncs special comment It may occur as scattered metastatic deposits 
m the lung substance or as extensions from disease of the hilar or mediastinal 
bmph glands or as a large mediastinal tumour Hilar lesions may surround and 
imade the mam bronchi and so may be indistinguishable grossly from bronchial 
carcinoma as m the follow mg cases 

Case 1 1 -^tlisior} — A man aged 2! dwioped a mass m lowTr left part of neck further 
masses appeared later m other parts of neck and both axillae These were diagnosed 
clinically as Hodgkm s disease and treated by X ra>s and arscnicals with benefit Recur 
renccs howesrr appeared including a large mcdustina! mass seen m skiagrams and 
the man died at the age of 25 Artrapu—Hard enlargement of Ivmph glands in all 
partsofbody Mrtlydiscrctc parUyddfuseandconRoent Anterior mediastinum occupied 
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The only tumours to which the term ** rcticulosarcoma ’ is strictly applicable 
are those m which differentiation of reticular tissue type is distinct and predominant 
These tumours used to be called ‘ endotheliomas ” of lymph glands, a diagnosis 
bowet er, uhith was often erroneously made also m cases of metastatic carcinoma 
It cannot be too strongly insisted that complete and careful necropsy study is often 
the on!} means of establishing— or refuting— the primary nature of an anaplastic 
tumour of uncertain nature in a lymph gland Of Roulet’s much quoted paper 
(1930) It IS to be noted that m many of his cases of “ Retothelsarkom ” no 
necropsies were performed, and that some of his figures (e g Figs 7 and 8) might 
well be diffuse carcinoma Until this source of confusion is eliminated, it will 
not be possible to maXe a reliable analysis of the properties of the true reticulo 
sarcomas of lymphoid tissue Most of these tumours have occurred m adult 
males have consisted of spindle celled or pleomorphic celled tissue, and have 
shown a tendency to spread from gland to gland as well as by the blood stream 



FiG 379 — Case X Rcticulosarcoma of epurochlear lymph gUnd (•<120) 

I have performed necropsies on three cases in which the final diagnosis 
reticulum cell sarcoma of lymph glands , m two cases there were also featur 
resembling Hodgkin s disease These cases were briefly as follows 

CMC y— (Reported ra 1934 p 437 No 57) Male aged 66 Sp)ndlc<clled sarvoM 
of epitrochJear lymph gland w«h extension to axiHarv and supraclavicular S"” ^ 
metastascs in lung, myocardium adrenals pancreas mucosa of ileum and coio 
toneum sXuJ] and sJ^m (Fig 379) 

Case — Male aged 43 Symptoms — ^Enlarging mass recently 

of neck was excised and found to consist of an enlarged lymph gland 
white tissue hticroscopically this consisted of undifferentiated cellular po 
celled growth with many mitoses of uncertain nature, possibly primary there 

secondary anaplastic carcinoma De^ X ray therapy was applied to netk 
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rib UeWmger described several examples of vertebral collapse and paraplegia 
from Hodgkin s disease , and also an unusual sternal deposit ^\lth vertical 
spicules of periosteal new bone radiographically misdiagnosed as ‘ osteogenic 
sarcoma The following case was unusual both because bone lesions caused 
the first symptoms of the disease and because of the patient s age 

CaseIX—iFromDr BasilJones of Horsham Victoria) Female child aged 

4 >ears had had pain and limitation of movement of right shoulder for 6 months On 
examination the only other abnoimahties were moderate enlargement of right axillary 
lymph glands and doublfullv palpable spleen Skiat.rams showed an area of decalcification 
of the humerus 4 centimetres long involving the inner aspect of the shaft just below the 
head and extending into the head and epiphysis /fufo/ogy— Enlarged gland removed 
from axilla showed typical Hodgkin s disease with fibrosis many muUinudeated cells 
and many eosinophil leucocytes 

(4) Gordon s test 

Gordon s discovery (1932) that intracerebral inoculation of rabbits with 
Hodgkin s tissue usually produces a characteristic encephalitis but that tissue 
from other lesions of lymph nodes or from normal nodes rarely docs so has been 
repeatedly confirmed Positive results have been obtained m three quarters of 
the cases of Hodgkm s disease tested (Steiner) That the test is not specific, 
however is shown by the positive results obtained with normal bone marrow, 
spleen and occasionally some other tissues That it is probably due not to a 
virus but to some chemical substance or enzyme is shown not only by these 
positive results with normal tissues but also by the fact that attempts to transfer 
the encephalitis from rabbit to rabbit have failed Edward Robb Smith and 
Turner ct a! have advanced strong evidence that the agent responsible for 
Gordon s test resides m the granular leucocytes, especially the eosinophils, 
and that it is by virtue of the presence of these cells m considerable numbers in 
Hodgkin s lymph nodes that these give a positive result Robb Smith obtained 
positive results from eosinophil infiltrated lymph nodes m trypanosomiasis and 
idiopathic eosmophilia 


RETICULUM CELL SARCOMA 

\Vc have already concluded that Hodgkm s disease m so far as it is a malignant 
tumour of the reticulum cells of lymphoid tissue is a form of reticulum ceJ) 
sarcoma This term is, however, more strictly applied to tumours m which the 
predominant or only line of differentiation of the neoplastic cells is towards 
rcticuhr connective tissue le to fibrifymg tumours allied to fibrosarcomas 
It has also been extended to include the undifferentiated or anaplastic ‘ synevtial 
rcticulosarcomas’ which however arc not sharply separable from oihcr ana- 
plastic sarcomas of lymphoid tissue — Hodgkin s sarcomas and primitive 
lymphoblastomas As regards all of these anaplastic growths indeed it is 
necessary to recall— what should be obvious— that their very anaplasia renders 
attempts to sub-dividc them inadvisable Structurally they can be identified no 
more specifically than as anaplastic sarcomas In my opinion Hodgkin s 
sarcoma diffuse syncytial rcticulosarcoma * , trabecular syncytial rcticulosar 
coma dictosymcytial reitculosarcoma .and ‘ lymphoblastic rcticulosarcoma 
arc not separable but arc ontv arbitrary names for variants of the same thing 
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While there is little doubt that the growths in these three cases were primary 
tumours of lymph glands I confess to some indecision as to their most appropriate 
names m spite of careful histological study They were provisionally called 
fcticuJosarcomas , but the tumour of Case X might equally well be called simply 
“ spindle celled sarcoma ’ while those of Cases XI and XII might equally well 
be called atypical Hodgkm s disease ’* From the cases recorded by others as 
reticulosarcomas I suspect that similar indecision might well have obtained m 
some of these though not admitted by the authors 

Kaposi 5 sarcoma 

This peculiar disease may be conveniently mentioned here It has been studied 
mainly by dermatologists and has been variously regarded as a granuloma round 
celled sarcoma angiosarcoma, haemangio endothelioma reticulosarcoma and 
a peculiar form of fibrosarcoma (Syramers 1941) While the long duration of 
the disease often many years the great predominance of males the high proportion 
of Jewish patients and the appearance and course of the skm lesions certainly 
suggest a pathological entity the histo pathology of recorded ciscs has been 
very variable and non distinctive The only case which I hive personally studied, 
m which the lesions resembled those commonly described as Kaposi s disease, 
was Cnsc Xlt above and E feel confident that this was one of fibrifymg rcticulo 
sarcoma of lymph glands with plentiful admixed lymphocytes This experience 
leads me to wonder if Kaposi s disease may not be one of the many variants of 
lymphoid tumours with promment skm lesions related to those of Hodgkm s 
disease and mycosis fungoides Such a histogenesis would not exclude Symmers’s 
view that it is a peculiar form of fibrosarcoma , for fibrosing Hodgkm s disease 
and reticulosarcomas also are peculiar forms of fibrosarcoma Additional careful 
necropsy studies of cases of this disease are needed 

TUMOURS OF LYMPHOID TISSUE IN ANIMALS 

Leukaemic and non leukaemic lymphoblastomas are amongst the commonest 
tumours of many species of animals According to Feldman they account 
for about one third of malignant growths in cattle and pigs and 15 per cent o 
those m sheep , they arc common also in dogs, mice rats and birds, and rather 
less common m cats, horses and rabbits {See also Englebreth Holm ) 
and Feldman made a particularly thorough study of a case of lymphoc) i 
leukaemia in a calf Of the many papers on lymphoid tumours and 
in mice those of Furth ct o/ (1933 and 1935) McDowell McDowell and Richter, 
and Potter et ai arc valuable sources of reference Lymphoid tumours 
have been v^ariously designated by the same names as the human 
sarcoma lymphatic leukaemia Hodgkm s disease etc — and it is rleaf r 
the animal tumours as from the human that these are but variants of a smg 
group of tumours As both RoHeston and Feldman have pomfed on 
propriety of the term Hodgkin’s disease ” in reference to most animal 
is questionable , the histology of the lesions has seldom been so charac e 
as to prove Us identity with the human lesion However Stalker ei j 

scribed an acceptable example of Hot^km s disease in a dog Most lymp 
growths in animals are lymphosarcomas with or without leukaemia 
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was no recurrence of tumour Patient died 4 months later from acute right lobar 
pneumonia fiecropsy — Several lower cervical lymph glands were slightly enlarged but 
did not appear diseased thoracic and abdominal gbnds all appeared normal Except 
forpneumonia all viscera including all cranio-cervical structures werenormal Histology — 
Some cervical lymph glands are replaced by fibrous and cellular tissue containing many 
large polyhedral cells some of which arc in mitosis there arc also many plasma cells 
but no eosinophils Some of the non-enlargcd mediastinal glands show small patches 
of similar tissue with a few eosinophils more closely resembling Hodgkin s disease 

Case XI f — Female aged 26 Symptoms — Emaciation recurrent pyrexia and 
persistent skin eruption diagnosed as pemphigus Necropsy — Lungs contained 

scattered areas of firm grey or haemorrhagic tissue hilar glands were enlarged by similar 
growth Liver contained many small scattered ill-defmcd areas of soft white tissue 
portal glands were greatly enlarged by firm white growth Spleen contained many small 
white nodules Retroperitoneal and mesenteric Ivmph glands enlarged and haemorrhagic 
cervical glands not enlarged but similarly affected inguinal and axillary glands normal 
Mucosa of stomach and small intestine contained multiple firm white or haemorrhagic 
nodules up to 1 centimetre m diameter many with central ulceration Skm showed 
extensive but patchy infiltration by white or haemorrhagic tissue Skull contained several 
small ill-defined areas of soft tissue involving dura Other bones and viscera normal 
Necropsv diagnosis abdominal Hodgkin s disease Hiuologs (Fig 380)— Affected 
lymph glands and deposits m liver lungs intestine spleen and skm show mingled fibre 
sarcomatous and polyhedral-celled growth with many mitoses accompanied by many 
lymphocytes and monocytes but no eosinophil leucocytes The tissue contains plentiful 
small blood vessels areas of haemorrhagic necrosis are common D/ognoiis-— Though 

not typical of any the tumour shows similarities to Hodgkin s disease to fibrosing 
reticulosarcoma and to kaposi s haemorrhagic sarcoma It was classified as a 
primary rciiculosarcoma of the upper abdominal lymph glands with mciasuses to other 
parts 



no 380— Case \/f Diffuse fibrosing reticulosaicoma with admixed Ivmnhocvtei A« 

lymph gland B *» from liver (x 100) ^ 


from 
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lymphoid tissue as related variants of one disease The names used for the piin 
cipal variants hate dcscnptite and elratcal value but do not denote distinct 
pathological entities FoUiaihr lymphoma is the least malignant, best differ 
cntiated variant of the group, with a structure approachmg that of normal lymphoid 
tissue Lymphosarcomas show predominant differentiation of neoplastic lympho 
cytes or lymphoblasts Lymphatic leukaemia is lymphosarcoma with a circulating 
metastasis Hodgkm s disease shows differentiation of both lymphoid cells and 
reticular elements, the latter often fibrifying Seiiculosarcoma is a name best 
reserved for tumours showing predominant reticular (i c fibrifying) tendencies , 
It is better not to apply it to anaplastic syncytial growths devoid of differentiation 
My cosis fungoides is only a form of skin lesion of one of the foregoing variants , 
perhaps the same applies to some cases of Kaposi s disease " 
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As Furth and his co workers have insisted, the pathology of animal tumours 
closely parallels that of the human ones in almost every respect, and there is no 
doubt that the disease is essentially the same in all species of mammals It is 
however, doubtful whether fowl leukaemia and other avian ‘leucoses are 
analogous to the mammalian diseases The bird lesions differ m some respects 
from the mammalian ones and the presence m them of a filterable causative 
agent also makes them peculiar— just as the filterable avian sarcomas typified by 
Rous s tumour are peculiar and doubtfully comparable with mammalian 
sarcomas As Furth and his co workers have shown the transfer of mouse 
leukaemia from one animal to another is possible only by the transfer of living 
intact leukaemia cells and not by injured cells or cell free extracts Furth and 
Kahn found that a single intact leukaemic cell sufficed for the transfer of 
leukaemia from one mouse to another 

Rudduck and I m our necropsies on dogs frequently observed in the spleen 
a lesion which we could not find adequately described m the literature and which 
has all the appearances of a lymphoid tumour This consists of single or multiple, 
fairly well defined but not sharply circumscribed nodular growths usually I to 
3 centimetres m diameter but sometimes larger composed of white tissue mottled 
by haemorrhage and microscopically consisting of lymphoid tissue aggregated 
indefinitely m nodules and intervening strands of congested haemorrhagic or 
pigmented reticular tissue showing some fibrosis and often containing multi 
nucleated cells These lesions are usually found only incidentally m animals 
dying from various causes and without evidence of lymphoid tumours elsewhere 
The possibility of the growths being infective lesions was not overlooked but 
careful search of Giemsa stained and Gram stained sections regularly failed to 
reveal any bacteria and guinea pig inoculations gave negative results It seems 
possible, then that these lesions constitute a special variety of relatively benign 
localized lymphosarcoma or lymphoma of the dog s spleen 

CAUSATION OF TUMOURS OF LYMPHOID TISSUE 

So far there is very little substantial evidence cither human or experimental 
pointing to the ciusative agents of lymphoid tumours Leukaemias developing 
m persons exposed to benzol ortoX rays are usually of the myeloid variety (see 
Chapter 51) lymphocytic leukaemias in such persons (eg those reported by 
Falconer and by Tarcev cited by Hueper) are so rare that the occupational associa 
tion IS probably only fortuitous Leukaemoid reactions are observed in animals 
treated with carcinogenic hydrocarbons, and these substances also cause an 
increased incidence of lymphoid tumours or leukaemia m strains of mice prone 
to these diseases {see Chapter 4) but there is no evidence that occupational 
exposure to carcinogenic hydrocarbons increases the risks of leukaemia or lympho 
sarcoma in man However, more thorough inquiry into the past habits and occupa 
tions of the victims of these complaints is needed and may eventually discover 
some of the responsible agents The marked predominance of males certainly 
suggests that occupational factors rtuiy well be concerned 

CONCLUSION 

I join Warihm. Gmsburg Herbut et al and others who regard all tumours of 



CHAPTER 50 

PLAS^tOC\’TOMAS AND MyEIO^^ATOS^S 

Tumours consisting of plasma cells are of the following three kinds 
Plasma cell m>elomatosis 
Solitiry plasmocytoma of bone 
Primary plasmocytoma of soft tissues 

Although m a minoritj. of cases of multiple myelomatosis the tumour cells 
are not distinctly plasma cells and ha\c received other designations m most cases 
the tumours plainly consist of plasma celh and the disease as a whole is best 
considered m this context To the debate regarding the histogenesis of pla>ma 
cells, the study of plasma cell tumours has a contribution of value to make 

MULTIPLE MYELOMATOSIS 
(1) Personally studied cases 

The following cases exemplify the mam clmical and pathological features of 
the disease 

Cow /—Female aged 48 Recent pani jn haA, of sudden skiagrams 

showed multiple decalcified areas m vertebrae '* m>e!oniatosjs ’ metavtatic growths ’ 
no Bence Jones protein found m urme Necropsy showed many soft greyish tumours m 
bone marrow of skuH vertebrae nbs and pelvis wuh partial collapse of several vertebrae 
and pathological Iracturcs — some healed — of nbs No tumours in viscera //wwlojy— 
Typical cellular plasma-cell ^owths with some mulimuulcated cells Viscera clear 

Cose //—Male aged 42 Htstory — After extraction of teeth bleeding persisted and 
proved fatal 18 days later Necropsy showed many rounded pale soft growitvs up to 
1 cent/metns m diameter, m vertebrae sternum nbs and pelvis but none oovious in 
femur or skull No tumours in viscera Nfstology — Growths consist of typical well 
di^erentiated plasma cells some muhmuclcaied IFlg 381) 

Case III — Male aged58 History — Pam m back and loss ofweight for some months 

test meal showed achlorhydria clinical diagnosis carcinomatosis probaWv from 
m stomath Albuminuria by ward tests iVrcroprv— Many small rounded sou 
greyish tumours present m all vertebrae nbs sternum clavicles pelvis and femora witn 
partial collapse of several vertebrae No tumours in skull or in viscera Kistofogv— 
Typical plasma-cel! tumours with some muttmueJeated celh Viscera clear Kidneys 
show patchy calcification wiihm the tubules 

Case ly — Male aged 81 History — Severe pains in shoulders and left arm for some 
months Extensive dcsinictive lesion of the seventh cervical vertebra seen m skiagram 

‘tmveloma ’ metastatic growth Aecropsj — Lower two cerviul vertebrae 

replaced bv soft brownish tissue a few discrete soft tumours present m other ® 
fusifonn enlargement of several nbs by growth no tumours found m sternum ^ 
femora or skull Right lobe of thyroid enlarged by an irregular cystic mass > 

thought to be possible primary carcinoma with metastases m bones Histofoi, s 
plasma-celi myelomatosis 

Case t —Female aged 64 fiiston — ^l^ns in chest and lorn for 2 
recent left facial oculomotor paralysis aiid paresis of hmbj Ward tests ^ 
constantly present Clinical diagnosis Landry s paralysis hecropsy 

784 
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or mushroom shaped masses projecting from bone surfaces Pelvjs ribs and femora 
contained scattered growths several of the nbs with projecting nodular or fusiform 
masses and pathological fractures Viscera contained no tumours ^/s/n/ogv— Tumours 
consisted of masses of rounded cells of undetermined iind with eccentric spherical or 
ovoid nuclei resembling myeloblasts or lymphoblasts more than plasma cells Some 
multmucleatcd cells were present and some areas showed much fibrous tissue mingled 
with the round celled growth 

CastVil — (Reported 1930) Female aged 59 with clinically diagnosed myelomatosis 
and Bence fonts proteosuria Multiple but not numerous large tumours m several 
parts of skeleton including skull a nb manubrium stemi acromion a metacarpal 
clavicle humerus ischium femur tibia cakaneus talus and (wo metatarsals Patho 
logical Iractures with sound union and good response of individual tumours to radium 
or X rays were notable features Htsiohg} — (biopsy from nb) cellular growth composed 
of round cells of undetennined Kind unlike plasma cells and more like myeloblasts or 
lymphoblasts multinucleated cells present 

(2) Incidence 
{<2) Frequency 

Mjelomatosis is not a rare disease m vaitous senes it constitutes from 3 to 
25 per cent of all pnmary malignant tumours of bones Because of diagnostic 
errors, it is impossible to estimate its frequency accurately , not a few early cases 
escape clinical detection and are disclosed only at necropsy (c g Cases II Ilf V 
and VI above) while m other cases the bone lesions arc discovered radiographically 
but distinction from metastatic growths is difficult or impossible (c g , Cases I and 
IV above) Con\ersely, metastatic growths m bones may be mistaken radio 
graphically for the lesions of myelomatosis (Cosm) 

0) Age and sex 

Three-quarters of the cases occur between the ages of 40 and 70 the mean aj’v 
lb m the sixth decade and the disease is very rare under 30 (Geschtekter ind 
Copeland Batts) Men are afTeclcd about twice as frequently as women I 

(3) Distribution and appearance of the tumours in the skeleton ^ 

Bv radiographic examination, Batts found evidence of tumours in the 
bones in the following percentages of cases—shuH 73 spine 70 nbs 68 pelvis o 
femur 48 humerus 43, shoulder girdle 40 per cent and the bones of the 
parts of the limbs only occasionally The vv,rtebrae and nbs contained growl s 
m all 6 of my necropsy cases and the pelvis m all but one case , but in 3 caws 
the skull contained no tumours obvious to the naked eye The sternum frequen y 
contains tumours My Case VII was unusual in showing multiple large grow 
m the bones of the ftet Estimates of the frequency of involvement of various 
bones based on radiographic or routine necropsy examinations are 
underestimates not only because such examinations are rarely compete 
also because diffuiC myelomatous change as m Cappell s and Churg and Ooroo 
cases might easily escape naked eye or radiographic detection 

The tumours appear as soft sometimes almost fluid 
replacing the bone marrow and accompanied by absorption of the bone tra ^ . 

They are usually well defined and nearly spherical and produce well dema 
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vert€brac ribs sternum and pelvjs contained nrany large soft grov-ths one of these 
extensively invaded dura over left optic foramen and cavernous sinus region severaJ 
venehrae showed partial collapse and large paravertebral masses of growth Multiple 
small white tumour nodules present in lungs liver spleen Xidneys pancreas thyroid 
and mucous membranes of stomach and small intestine the largest being in the gasinc 



Pig 381 — Caseff Smear ofm>cloma plasma cells mcludinssome with two nuclei (y 1000) 

mucosa and measuring 2 centimetres jn diameter In all situations tumours 

consisted of tj-pi«l plasma cells wnh many mitoses and some multmuclealcd cells 
Liver in addition to visible tumour nodules showed diffuse plasma-cctl infiltration of 
portal tracts and splenic pulp contained many plasma celts 

Coje » / —Female aged 65 /fureri— Loss of weight and indigestion for 9 months 
clinical diagnosis carcinoma of colon Slu» contained many rounded 

soft pinkish grey tumours which adhered lo both dura and pericranium All vertebrae 
contained similar growths several of which petfortted cortex and formed hemispherical 


DOO 
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(5) Metabolic aspects of myelomatosis 
(a) Bence Jones proteinuria 

This IS demonstrable in more than one-half of the cases, but is otten inter- 
mittent and so escapes detection (Wallgren , Geschickter and Copeland , Batts) 
Morco\er, unless this substance is suspected and deliberately searched for, it is 
apt to be passed over as “ albumen ” in routine v\ard tests as probably happened 
in my Cases III and V Bell has given a good general account of Bence Jones 
protein and Apitz has discussed in detail the disturbances of protem metabolism 
m myelomatosis Abnormal proteins are produced in the tumour cells, appearing 
as rounded luchsmophil masses (Russell s bodies) or as crystals Abnormal 
protein deposits ma> develop in various mesenchymal tissues and lead to the 
‘ amyloid disease ’ which occasionally accompanies myelomatosis The intestine 
IS an important site of massive amyloid deposits (Randall) Amorphous or 
crystalline deposits sometimes develop m the renal tubules (Lohlem , Bell Gunn 
and Mahle) Further investigation is needed m order to determine whether 
these various deposits actually consist of Bence-Jones protem or some other 
allied substance or of some other abnormal metabolite 


(6) Benal failure 

The renal msufRciencj which often complicates the later stages of myelomatosis 
is sometimes due to purely incidental causes, such as arterial disease or pyclo 
nephritis , but in some cases it appears to be due to obstructive precipitates in the 
renal tubules (Lohlem , Bell Newns and Edwards , andpossiblymmyCaselll) 


(6) Tumours in soft tissues and the question of metastasis 

In many cases of myelomatosis the tumours are restricted to the skeleton but 
in a proportion of tatal cases — perhaps one third or one quarter of them-— 
localized tumours or diffuse infiltrations of the charactenstic cells are present m 
viscera or other soft tissues The organs most frequently affected are liver, spleen, 
lymph glands and kidneys, but deposits have been seen also m the lungs heart, 
skin and subcutis adrenals, thyroid, testes, ovines, intestines, stomach, pancreas, 
uterus, and dura mater (Lohlem , Batts , Churg and Gordon , Newns and 
Edwards Armstrong et dl , and my Case V) 

Are the multiple tumours m bone marrow and the deposits in soH tissues 
produced by metastasis or by multifocal origin Probably both processes partici 
pate There is no doubt that the tumours m bones arise muUifocally as a system 
disease of the bone marrow , these growths are often similar m size with no one 
tumour more than another specifiable as primary, and they are often very 
or diffuse while the lungs and other viscera show no secondary deposits W 
multifocal origin mav also be admitted as possible m lymphoid tissue> spe 
and liver, metastatic colonization more plausibly accounts for myeloma deposi 
m these organs and especially for deposits m the kidneys, lungs, and oth^ 
devoid of haemopoietic functions It is probable then that both 
origin m susceptible tissues and metastatic dissemination of ^ 

in myelomatosis just as they clearly do m the leukaemias (q v ) Indeed P , 
cell Jeukdcmias have been recorded (references by Churg and Gordon) » 
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rounded radio translucent areas in skiagrams Radiographic distinction from 
multiple metastatic growths is often impossible Small tumours produce no 
clinical tumefaction of the bones and are to be detected only by skiagrams or 
necropsy section of the bones Larger tumours distend or destroy the cortex 
project from the bone surfaces, and produce egg shell crackling or pathological 
fractures The fractures may reunite firmly Spontaneous fluctuation in size or 
retrogression of individual tumours is not unusual 


(4) Microscopic structure and histogenesis 

In 1921 Wallgren in a collected series of 125 cases of myelomatosis found 35 
of plasma celled structure Later studies however, place the percentage much 
higher than this e g Batts found that m 18 of his 23 microscopically examined 
cases the tumours were plasmocytomas and this applied also to 5 of my 7 cases 
Identification of the plasma cells is often readily made m smears or sections 
stained by ordinary methods, but is aided by Unna Pappenheim or other special 
stains 

In cases in which the tumour cells have not been identified as plasma cells, 
they have usually been regarded as myeloblastic and sometimes as lymphoblastic 
or erythroblastic However, the nature of the cells in these cases is, I think, often 
very doubtful and there is no justification for attempting to sub divide the disease 
on the grounds of this or that writer s arbitrary identification of the cells Certainly 
m my own Cases VI and VII the identity of the tumour cells remains uncertain 
they may have been myeloblasts, or lymphoblasts or immature plasma cells— 
indeed any kind of immature hacmopoietic cells I agree v-iih Geschickter and 
Copeland and Churg and Gordon that in cases m which the nature of the cells is 
uncertain, it is best to admit this and to speak of them simply as myeloma cells 
they are probably only immature forms or variants of the more typical plasma 
cells of the majority of cases of myelomatosis 

Cappcll s findings m his Case I of transition forms between plasma cells and 
myeloblasts and m his Case 2 of possible transitions between myeloma cells 
and fibre producing cells arc of significance , suggesting that myeloma plasma 
cells aic but sanant derivatives of undifTcrcntiatcd reticulum cells which also have 
granulocytic and fibroblastic potencies as well This docs not confiict with the 
customary view, based mainly on studies of chronic inflammatory lesions that 
plasma cells arc related to lymphocytes , for lymphocytes also occur in bone 
marrow, and arise here from the same stem-cells as the myeloblasts and crythro 
blasts and all other constituents of the bone marrow The fact that plasma cell 
tumours usually arise in bone marrow and do not occur primarily in lymph glands 
IS certainly of interest is regards the histogenesis of plasma cells 

The muUmuclcitcd cells of plasma-cclled and other myelomas are of no special 
histogcnctic significance except for thcir multiple nuclei they arc similar in 
structure to the other cells m the tumours The suggestion that they represent 
megakaryocytes as in Gunn and Mahlc s title ‘ mcgakaryoblastic myeloma 
IS unwirrantcd 
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justified, because the prognosis of solitary plasmocytoma fol!o\\!ng adequate 
surgical or radiational treatment is good The radiographic appearances of plasmo 
cytoma are not charactcnstic and do not enable it to be distinguished from 
endosteal sarcoma giant cel! tumour or metastatic growth The urme of a 
patient with supposedly solitary plasmocytoma of bone should be examined 
repeatedly for Bence Jonts proteose , its presence must be looked upon as clear 
evidence of extensive involvement of bone marrow, m spite of negative radio- 
graphic findings If thorough radiographic examination a year or more from the 
date of tentative diagnosis is unequivocally negative and proteosuria has been 
regularly absent, it is improbable that signs of generalized myelomatosis will appear 
later and the tumour may be diagnosed with reasonable certainty as a solitary one 
That a considerable number of such cases has now been reported suggests that 
there is a distinct entity solitary plasmocytoma, which is not merely a precocious 
lesion of the ‘ system " disease myelomatosis 


PRIMARY PLASMOCYTOMA OF SOFT TISSUES 

The rare primary plasma cell tumours of soft tissues are almost restricted to 
the mucous membranes and submucous tissues of the alimentary and respiratory 
passages of the head and neck the most frequent sites being the nasal cavity and 
nasopharynx (Claiborn and Ferns , Blacklock and Macartney , Stewart 
and Taylor, Hellwig) Kaufmaunrcfersalsoloplasmocytomasoftheboccalcavity 
tonsil, larynx and conjunctiva These tumours form single or multiple polypoid 
or lobulaied masses projecting into the neighbouring cavities and sometimes 
invading the underlying bones In spite of this latter property, they are usually 
relatively benign, growing slowly and amenable to local removal or radiation 
therapy Sometimes however, a plasmocytoma m this region invades the bones 
so extensively that it is difiicuU to decide whether the growth arose primarily in 
the mucous membranes or the bones as in Stewart and Taylor s second case 
and m the remarkable case reported by Cappeli and Mathers In occasional 
cases secondary deposits have iKcn present in the cervical lymph glands or else 
where (McNamara and Rogers) As Claiborn and Ferns pointed out, it is possible 
that some of the more malignant nasopharyngeal plasmocytomas may really 
have been secondary deposits from disseminated myelomatosis 

Gordon and Walker reported a case of well circumscnbi-d plasmocytoma 
of the lung which was treated successfully by lobectomy 
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It IS quite possible that these and ordinary non leukaemic myelomatosis arc but 
variants of the larger group of neoplastic myeloses which includes also myeloid 
leukaemia 


SOLITARY PLASMOCYTOMA OF BONE 

Multiple m>elomatosis sometimes first declares its presence b> a 'ingle 
prominent tumour m bone and m occasional cases the appearance of this 
apparently solitary growth precedes that of multiple growths m other bones by 
a period of many months or even years (Cutler ei al) But there also oct.ur 
rare cases m which a large destructive tumodr of bone proves to be a plasmo 
cytoma and is not followed by tumours elsewhere m the skeleton but is cured b> 
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Fto 382 — Scclion of solitary rIasmoQrloma of \crlcbra fToluidmc blue stain ) (-^ISOO) 


amputation or irradiation For reports ind reviews of these solitary plasma*cel! 
tumours of bones iee Stewart and Taylor and Willis In mv paper I described 
a plasmocjtoma of long duration in the second cervical vertebra of a man ag»,d 
45 (Fig 382) and reviewed 12 other acceptable cases of solitary growths 
in bones The 13 cases comprised 10 men and 3 women of ages ranging from 
29 to 68 The bones involved were femur (5 cases usual!) upper third) vertebrae 
(3 cases) pelvis (2 cases) humerus (2 cases) and tibia (1 case) Involvement of a 
long bone was associated with pathological fractuic in all but one of the cases 
A correct clinical diagnosis of solitary plasmoc)toma of bone can be rcach''d 
onl) by {a) miLfoscopical identification of the giowah and (b) exclusion of the 
possibility that the tumour is merely the first sign of generalized m)clomatosis 
(a) involves cxploraior) operation and (fi) complete and repeated radiographical 
examination of the whole skeleton But, in a suspected case, th'nc measures arc 
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justified, because the prognosis of solitary plasmocytoma following adequate 
surgical or radiational treatment is good The radiographic appearances of plasmo 
cyioma are not characteristic and do not enable it to be distinguished from 
endosteal sarcoma, giant-cell tumour or metastatic growth. The urine of a 
patient with supposedly solitary plasmocytoma oi bone should be examined 
repeatedly for Bence*Jones proteose its presence must be looked upon as clear 
evidence of extensive involvement of bone marrow, in spite of negative radio 
graphic findings If thorough radiographic examination a year or more from the 
date of tentative diagnosis is unequivocally negative and proteosuna has been 
regularl) absent, it is improbable that signs of generalized m>elomatosis will appear 
later and the tumour ma> be diagnosed with reasonable certainty as a solitary one 
That a considerable number of such cases has now been reported suggests that 
there is a distinct entity solitary plasmocytoma which is not merely a precocious 
lesion of the system * disease myelomatosis 


PRIMARY PLASMOCYTOMA OF SOFT TISSUES 

The rare primary plasma cell tumours of soft tissues are almost restricted to 
the mucous membranes and submucous tissues of the alimentary and respiratory 
passages of the head and neck, the most frequent sites being the nasal cavity and 
nasopharynx (Claiborn and Ferns , Blacklock and Macartney , Stewart 
andfaylor, Hellwig) Kaufmann refers also to plasmocylomasofthcbuccalcaviiv 
tonsil, larynx and conjunctiva These tumours form single or multiple polypoid 
or lobulated masses projecting into the neighbouring cavities and sometimes 
invading the underlying bones In spite of this latter property, they are usually 
relatively benign, growing slowly and amenable to local removal or radiation 
therapy Sometimes, however, a plasmocytoma in this region invades the bones 
so extensively that it is difficult to decide whether the growth arose primarily in 
the mucous membranes or the bones, as in Stewart and Taylor s second case 
and in the rcmaikablc case reported by Cappell and Mathers In occasional 
cases secondary deposits have been present in the cervical lymph glands or else 
where (McNamara and Rogers) As Claiborn and Ferns pointed out, it is possible 
that some of the more malignant nasopharyngeal plasmocytomas may really 
have been secondary deposits from disseminated myelomatosis 

Gordon and Walker reported a case of well circumscribed plasmocytoma 
of the lung which was treated successfully b> lobectomy 
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CHAPTER 51 


OTHER NEOPLASMS OF HAEMOPOIETIC TISSUES 

In the preceding two chapters we have discussed tumours of lymphoid tissues 
and plasma cell tumours The following neoplastic diseases of haemopoietic 
tissues remain for brief consideration 

1 Myelogenous leukaemia 

2 Chloroma 

3 Polycythaemia \era 

4 Basophil cell tumoun> 

5 Monocytic leukaemia " 

MYELOGENOUS LEUKAEMIA 

Myelogenous leukaemia is but the over-population of the blood stream by 
malignant leucocytes following neoplastic change m the granulocytic senes of 
cells in the bone marrow This view, the truth of which is evident alike from the 
distribution of lesions the cytology of the disease, its lethality, and the analogy 
with lymphoid tumours and leukaemias is now all but vmyersally accepted 
Israels (1940) is one of the few modem workers who regard leukaemias as non 
neoplastic He bases this opinion on the normal development m Mtro of leuco 
cytes from the marrow of leukaemic patients , but it is noteworthy that none of 
his patients came to necropsy, and that their leucocyte counts were all low, lying 
between 14 000 and 32 000 cells per cubic millimetre Were the cells he depicts 
really leukaemic cells And even, if they were why should neoplastic leukaemic 
cells not show maturation changes approaching the normal Many tumours 
show nearly normal cellular di/Terentiation 

It IS unnecessary here to describe the clinical and pathological characters of 
the disease in detail , these are given in many text books and m Forkner s mono 
graph Certain special features only arc selected for comment here 

(1) Mode of origin 

As with lymphoid tumours so with myeloid ones, the extent of the area of 
tissue suffering neoplastic change is difficult to determine Does this take place 
m a restricted region of bone marrow or as a widespread system disease o 
much or all of this tissue The answer is even more difficult to give than for 
lymphoid tissues for full examination of the bone marrow is seldom possible 
until late stages of the disease, when the extent of the primary lesions is obscured 
by almost universal secondary dissemination and infiltration 

Diffuse invasive extension from the pnmary neoplastic areas and from metas 
tatic colonies of leukaemic cells must speedil> obliterate all evidence of the origins 
extent of those primary areas That dissemination plays a great part is shown by 
the Widespread diffuse leukaemic infiltrates m many non haemopoietic tissues 
792 
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occur in the liver, spleen and bone marrow itself They are probably responsible 
for the bulk of the leukaemic deposits in the liver and spleen, in which the occur 
rence of autochthonous leukaemic change is, I think, very improbable 

(2) Age and se\ 

The more usual form, the chronic form, of myelogenous leukaemia is rare in 
patients under 30 years of age most cases are m the fourth and fifth decades 
But acute leukaemias, many of which are myelogenous, are commonest m young 
people , according to Warren they occur at three distinct periods, namely, 24 
per cent before the ige of JO, 42 per cent between 25 and 35, and 20 per cent 
between 45 and 50 Kelsey and Anderson reported a case of congenital m>eloid 
leukaemia and reviewed 9 other recorded cases of congenital leukaemia, of 



Fig 3S5 — Testis from a man of 48 >ears showing severe mjelogenous leukaemic infiltratioT 
(X 100) 

which 8 were myeloid It is important not to mistake the blood picture oferythro 
blastosis foetalis for leukaemia Both chronic and acute myeloid leukaemias 
affect males about twice as frequently as females 

(3) Cjtology 

The circulating cells in myelogenous leukaemia are not merely immature 
cells, but are often structurally atypical defying identification as ‘mjelocytes , 
' metamyelocytes ”, ‘ myeloblasts ^ etc In many cases of leukaemia previse 
differential counts are impossible In the more acute forms of the disease nuto ic 
figures are often seen m the cells m blood films (Bowcock , other referencv 
by Forkner, and see Fig 386) The relative proportions of cells with neutrop i 
eosinophil and basophil granules vary greatly, cases with great predominanc 
of eosinophil or basophil granulocytes justifying the titles ‘ 
leukaemia ’and ‘basophil ceJlIeukacmia * are rare (Forkner LiHie) andcaui 
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such as lungs skin kidneys and testes (Figs 383-385) These infiltrates are 
certainly due to metastatic colonization of the tissues by malignant leucocytes 



Fio 383 — Lung from a man of 43 years with severe myelogenous leukaemia whose leucocyte 
count exceeded 1 000 000 per cubic millimetre showing a blood \essel packed with leukaemic 
cells and heavy infiltration of the lung septa ( x 80 ) 



Fio 384— Detail of lung septa in Fig 383 (x ISO) 


brought there b> the blood stream and not as was once supposed to auloch 
thonous extra medullary Icucopoicsts Similar metastatic mfiliratcs must also 
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lobulated nuclei as ‘ megakaryocytes ’ It is, however, doubtful if these large 
cells are indeed megakaryocytes , the resemblance amounts to no more than 
multinucleation or nuclear lobulation and it must not be overlooked that large 
multmucleated cells may appear in hyperphstic spleen or lymph glands in other 
pathological conditions not involving “ myeloid transformation ”, as in the 
peculiar lesion described by Collins Neither the giant cells of Hodgkin’s disease 
nor the multmucleated cells of mvelomatosis are megakarvocytes, but large 
tumour cells of the kind composing the tumour May not multmucleated 
tumour cells appear also in myelogenous leukaemia Or may not some of the 
multmucleated cells in the leukaemic spleen be merely hyperplastic, perhaps 
phagocytic, reticular cells evoked by the presence of the pathological leucocytes ? 
I do not deny that myeloid metaplasia mav possibly occur, but I think the 
question needs further study with the foregoing possibilities m mind 

(7) Myeloid leukaemia in animals 

Myeloid leukaemia occurs m dogs cattle, horses mice, rats and probably 
other mammals, and in birds (Furth et af , Forkner , Feldman , Wilens and 
Sproul) Lillie reported leukaemia with predominance of basophil myelocytes 
m a cat 


(8) Causation of myelogenous leukaemia 

Hueper s book (1942, Chapter VI) contains a good review of leukaemia or 
leukaemoid reactions occurring m persons exposed to benzol, X rays or radio 
active substances and m experimental animals treated by benzol, indole, carcino 
genic hydrocarbons and other substances, or exposed to radiation Because of 
the difficulty of distinguishing true leukaemic from leukaemoid blood pictures 
m some cases, and because the number of reported cases of leukafemia m suspected 
occupations is still small, the evidence that human leukaemia is caused by 
extrinsic agents is still inconclusive But it is at least strongly suggestive, and 
fully justifies Hueper s recommendation of a ‘ diligent search in the occupational 
history of ev^cry kukaemic patient foe evidence of a prolonged contact with 
chemical agents affecting leucopoiesis Many occupations involve close contact 
with benzene trinitrotoluene or other volatile organic substances which may 
damage the leucopoietic tissues , and all drugs or other substances known to be 
capable of causing agranulocytosis should also be suspect as possible causes of 
leukaemia 


CHLOROMA 

Forkner (1938) gives a good account of cMoroma and chforoleukaetiua These 
rare greenish nodular or diffuse growths may occur m any soft tissues but ha\e a 
special predilection for periostea They consist of rounded poorly differentiated 
actively multiplying cells usually of uniform size and with single spherical nuclei 
Earlier w nters identified the cells as lymphoblastic m some cases and myeloblastic 
in others, '^ut there is now little doubt that all chloromas are myeloblastic an 
that they constitute merely one variant of myelogenous leukaemic metastasis 
or infiltration With few exceptions the patients often children or adolescen s, 
have frankly leukaemic blood changes, but these may be overlooked because 
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)S needed not to make a false diagnosis of the fomer m cases of great eosmophilia 
from other diseases such as parasitic iidcctions Hodgkin s disease or occasional 
carcinomas with eosmophilia 

(4) Leukanaemia ” 

This name is applied to those rare cases m which pernicious anaemia or a 
pernicious anaemia like blood picture has been folloived by the development of 
myelogenous leukaemia (Forkner Foy et al) 

(5) “ Frvthtoleukacmia 

This name refers to cases of associated crythrocythacmia and mjelogenous 
leukaemia either coexisting or the latter supervening on the former Many cases 
of this kind have been recorded (Weber, Forkner and see Case II below) , the 



Fig 386 — Mitoses in a blood film from a case of mvclo^enous leukaemia ( x 1 OCX) ) 

association is too frequent to be purely fortuitous and some actiological relation 
ship between the two conditions must exist Perhaps this relationship is that both 
diseases are neoplastic and that neoplastic change initially affecting the crjihro 
poictic senes of cells may later extend to the Icucopoictic 

(6) Mjcloid transformation ’ of the spleen or other tissues 

Huge enlargement of the spken occurs m many cases of chronic myelogenous 
kukaemia— whence the clinical designation splervomedullary leukaemia' 
Microscopically the enlargement is seen to be due mainly to great accumuhtion 
of Icukacmic cells oficn along w«h some giant cells and it has been debated 
whether these have arisen from arrested blood borne cells or from myeloid trans 
formation of splenic tissue Although proof one way or the other may be difTicult 
or impossible the former explanation namely that the splenic disease is essentially 
metastatic seems to me to be much the more likely Upholders of the myeloid 
hansformaiion hypothesis have identified the large cells with multiple or 
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In all respects these cells resemble immature nucleated cells of the erythroblastic senes 
Mitotic figures are rare The multmuclcated cells vary in size shape and number of 



Fig 387— Malignant erythroblastoma (y 150) 



Fig 388 — Detail of Fig 387 (x 500) 

nuclei the largest attain diameters of 50/* or more and contain 10 to 20 nuclei in a 
section usually situated in a concentric zone about midway between the centre 
periphery of the cell The cytoplasm of the large cells is homogeneous and eosmop i 
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attention is often focused on a climcallv obtrusive tumour of the skull, spine or 
some other part In most cases the disease runs an acute course and proves fatal 
within a few weeks or months chronic cases are rare The green colour of the 
tumours fades on exposure to oxygen but may be restored by hydrogen peroxide 
Feldman gives references to chloroma in pigs and cattle and Wilens and Sproul 
saw conspicuous examples in leukaemic rats 

The following case exemplifies chloromatous infiltrations accompanying other 
wise ordinary myelogenous leukaemia 

Case I — Male aged 25 was under treatment for some months for typical myelogenous 
leukaemia the leucocyte count reaching 300 000 per cubic millimetre and showing a high 
proportion of immature cells ftecrops ^ — Liver 7| pounds pale and mottled contains 
one greenish tumour 1 5 centimetres in diameter Spleen 171 pounds pink with dusky 
greenish patches Lymph glands moderately enlarged soft green Left spermatic cord 
thickened by greenish infiltration Skeleton bone marrow of vertebrae and femur 
greenish skull normal other bones not sectioned Other organs show pallor only 
On exposure to air for half hour green colour of tissues had faded Histology — Typical 
myeloid leukaemic infiltrations with focal tumour like aggregations in places 

From my department Laurie described an unusual case of chloroma with 
well defined metastatic plaques on the dura mater In another case on which 
I performed the necropsy there were extensive paravertebral lesions with para 
plegia and the patient had been operated on for ‘ spinal tumour ’ 

POLYCYTHAEMIA VERA OR ERYTHRAEMIA 

For clinical and pathological details of this disease consult Weber s excellent 
monograph (1921) All that is intended here is to express agreement with Weber s 
view (1936) that this disease is probably a primary neoplastic process m the 
erythroblastic portion of the bone marrow analogous to myelosis (myeloid 
leukaemia) in the leucoblastic portion ’ This view js supported by the more 
than fortuitous association of erythraemia and leukaemia already referred to 
and by cases like the following m which a malignant hiemopoietic (almost 
certainly erythropoietic) neoplasm without leukaemia supervened on polycy 
thaemia 


Case H —Hislor}~Jn 1929 a man aged 31 attended hospital because of haemoptysis 
and was found to have splenomegaly red-ceW count 8 850000 and Hb 130 per cent 
Treated by X rays and phcnylhydrazine he remained fairly well but continued to have 
attacks of haemoptysis In 1940 red-cell count was 8 SOOOOO and Hb J40 per cent 
Late in 1942 he began to lose weight and strength and his colour rapidly changed from 
purple to pale m January 1943 rcd-ccll count was 4 million Hb 55 per cent white 
cell count 12 500 (62 per cent neutrophils 30 5 per cent lymphocytes) Patient died in 
February at age of 45 years Necropsy — Liver enlarged pale and mottled spleen 
4| pounds pale red mottled with while areas kidneys contain ill-dcfmed white areas 
lymph glands all appear normal Vertebrae and ribs contain many irregular areas of 
white growth replacing marrow and forming smoothly rounded subperiosteal swellings 
up to I centimetre deep skull normal but dura malcr of left middle fossa contains a 
projecting plaque of soft white growth 3 centimetres m diameter Htslologv (Figs 
387-389>— Dural skeletal and renal growths consist of mingled mononucicated round and 
multmucleatcd giant cells with all intermediate forms The mononucicated cells pre 
dominate they are well defined aserage about 10/* in diameter contain dense darkly 
stained sphcncal nuclei about 6/ m average diameter and their homogeneous cytoplasm 
IS distinctly eosinophilic m most cells but faintly basophilic or polychromasic m others 
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diameter about 15/< with single rounded or reniform nuclei and cMophra dsa.i 
studded with fine strongly basophil granules similar to those of nert case 

Case /F— For some months a slowivcniarpng soft pendulous imno^roftheKrei^ 
had been noticed in a male English setter aged 12, The dog was destro'ed jJ fe 
tumour remosed but the \isccra were not examined Z^e/i/mowr measured 5 cenjrs 
in diameter was unconnected with the testes and arose from the scroul iJl 
consisted of pliable tissue resembling mingled soft fibrous and adipose 
was clothed b> thin slin Similar to prcsious case but tissu-s co-ie \ 



Fio 390'-C(jji /t Basophil-ccII tumour from a dog (Inset slightW 
and ^00 ) 


. fft bv ^ 

infiltrated b> the basophil granular cells which were full) ' 

Giemsa sums also (Fig 390) 


MONOCYTIC LEUIvAEMIA , j, 

. 1 .^ 


Cases of monacjtic leukaemia base been „„wis.e' '"“T, 

Dameschek Clough Campbell e/ fl/, and Fo'loicr , i.ntatmo. * , 

think this disease is an entity distinct fro'in other kinds ” 'leiU' 

jthnt“mo”“F ,i,e« 


vuiiipucii n ut , uiiu * w 

think this disease is an entity distinct fro'in oinei 
v-ithM-Viom I ally myself contest this^d believe tnai „„i, ir-^ 

Istt'-aemia vvi:?^„oc)lo.d 


V . *-v^*«*u icuKucmia 

monoVosisfNaegeh), or that , 
To me as to Gulland and 


^odall 


xariaiu''* V- • t 

; monocjte is “es,®'"” j 


« u * '^uiiuna and i 

reported eases . m^roftSp--'* “."-“^rbe .nd.st.nf^'**'= ' 
\e eecm w n*'' 
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Transition forms between tlie small and la^ alls arc plentiful Spleen shows patches 
and diffuse mfiltraiions of similar cells so also do some lymph glands Liver shows 
many small intravascular foci of mononuclcatcdalls resembling erythropoietic foci and 
the sinusoids contain also many syro^ial masses with large irregular darkly stained 
homogeneousmassesofchromahnCFjg 3®) Cowrtit'/ir— Themottihologyofthe tumour 
cells shows almost conclusively that they are abnormal pleomorphic ceils of the erythro 
blaslic senes I interpret the case as one of true polycythacmia terminating m malignant 
erythroblastoma with disseminated roclastatic lesions m liver spleen lymph glands 
kidneys dura mater and possibly in the bones also the condition is the erythroblastic 
analogue of myeloid leukaemia with metastatic tumours and infiltrations There was no 
sign of maturation of the tumour c<dls to form erythrocytes Perhaps pan passu with 
the enhanced malignancy of erythropoietic crovvih the capacity to maturate was lost 
this change corresponding with the sudden clinical change from simple ( benign ) 



Fio 389 — Case I! The liver A"* an erythropoietic focus m a sinusoid D = a syncytial 
mass in a sinusoid ( v 500 ) 

pobcythaemia to the non pol>cythacnwc state As Parkes Weber suggests pol>cvlhatmia 
may be regarded as a relatively bensgn neoplasm the foregomg case illustrates tts more 
malignant counterpart 


BASOPHIL CELL TUMOURS 

Excessive numbers of basophil granulocytes may be seen in myelogenous 
leukaemia but I know of no records of localized basophil ccU tumours m man 
Rudduck and I studied the following two instances of such tumours m dogs 

Case ///—Tor 4 years a male pug dragged 14 had had slowly enlarging soft pendulous 
tumours ofthe skin of the neck chest and permeum thcanimalwasdcstroyed Stcropsy-. 
No visceral lesions were found The 3 largest skin tumours measured 10 5 and 4 cenli 
metres in ihcir mam diannciers there were several smaller tumours also These all 
consisted of tax finely spongy fibrous-looking tissue not encapsulated but clothed by 
thm intact skin Dcnnal and subcutaneous tissues show marked general 

increase of conncclive tissues and many new fomied blood vessels These tissues arc 
hghily or heavily infiltrated throughout b> darkly stained rounded cells of average 
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THE CLIOMVT\ 

In the strict seme glioma means a tumour of hcu^’oeLJ 
t e non mcscnchjmal stromal tissue of the centra! nersous sv'Sv.ccl 
mcludw the astroc>tcs oligodcndrocjtcs and epends-ma » gboTiis a. 
aensed from and composed of cells of these tjpes The trm is ^ 
tnonlv extended to embrace three other Imds of growth not 
ordmarx neuroglia! tissues— medulloblastoma and ncufoep 
tumours of embryonic nerxous tissue, and pmcaloma *Gi«offia 
e used to include ganglioneuromas of the central ner\ou> sxtten fnn:^' 
esc exer occur see Chapter 55) tumours of the chorotd plc-xibcs 
^ tumours of the mcsench)Tnal tissues of the ncrsoiu* svstem o' Jt> 

TXf-u espoused b> mani French workers that these last named uss-Js- ^ 
t origin and the corresponding practice of desipati^S 
nenc'shcath tumours peripheral gliomas cause needless confi-aJ^ 

■inH sceptical of the \aluc of complicated sub-<Ji\isioas of the 

It It ^ ®'®‘‘*sitnplified Mcxxs regarding their histogcncais and iii-- 

were bneO) the extent of the material from whieh ihO'4 

good fortim -Hospital Melbourne from 1930 to 194? 

furmJi I ® associated with Mr H C Trumble s 

miCTmLn!JiIf to carr> out m collaboration with Dr L. B Cox aci-- 
136 neernne. nearlj 300 surgical biops> specimens of gliomas 

In the mir?rt^ pnmao intracranial tumours including 84 glio--^ 

we em^r^ 100 specimens m the earl> part of the 

methods of r stains but also the metallic irap'Cgn^^^ 

beautiful nri-ni Hortega and Biclschow sfc} with which Cox rnade^^ 
after hmfpxS- 

mcreasinpK co methods were used less and less for we 

that in lumoii«'ir^^ *w speafic than is often 

and that m ^inii ^ *^o“htfuI nature their results are often difficult to inienpr^"- 
not ohtimaW,* K coscs did they >ield definite and helpful mfonniti^^^ 

not obtainable b> the more usual sta.nmg methods J 
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of lymphatic leukaemia and to be monocytic only in that the appearances of 
some or many of the abnormal cells resemble those arbitrarily accepted as 
typical ’ of monocytes 


REFERENCES 

Bowcock H (1932) Arch Int Med 50 908 

Campbell A C P Henderson J L and Croom J H (1936) J Path Bact 42 617 
Clough P W (1932) Dulf Johns Hopkins Hosp SI 148 
Collins D H (1933) J Path Bad 37 123 
Dameschek W (1930) Arch Int Med 46 718 

Feldman W H (1932) I<eoplasms of Domesticated Animals Philadelphia 

Forkner C E (1937) Arch Int Med 60 582 

Forkner C E (1938) Leukemia and Allied Disorders New York 

Foy H Athena Kondi and Murray J F (1946) J Path Baet 58 157 

Furlh J Ferris H W and ReznikofT P (1935) J Am r Med Assoc 105 1824 

Gulland G L and Goodall A (1925) The Blood Edinburgh 

Hueper W C (1942) Occupational Tumors and Allied Diseases Springfield 

Israels M C G (1940) J Path Bad SI 235 

Kelsey W M and Anderson D H (1939) Amer J Dis Child S8 1268 
Laurie H \V S (1937) Med J Austral I 753 
Lilhe R D (1931) Amer J Path 7 713 

NAEGELT O (1931) Bluikrankhcuen und Dlutdiasnosiik Berlin (An invaluable reference 
book ) 

Warren S L (1929) Amer J Med Set 178 490 

WEBER r P (1921) Pol)C)ihaemia tf)ihroc}tosis and Erirhraemia [Vaque^ Osier Disease) 
London (An excellent monograph ) 

Weber F P (1936) Endocrine Tumours and Other Essais p 101 London 

White E (1941) Med J Austral 11 167 

Wilens S L andSproul E E (1936) Amer J Path 12 249 



804 


THE GLIOMATA 


poorly differenuated cells (“ glioblastomas *’) often show areas of recognizable 
tumour astrocytes Indeed the frequent presence of such areas makes it clear 
that most ‘ glioblastomas are anaplastic astrocytomas It is highly probable 
that they all are , but it is not possible to affirm this, since some of them are 
completely anaplastic and lack all signs of differentiation A further objection 
to the -biastoma termmat/ons has already been mentioned namely, their 
embiyological implication Astroblastomas ’ and ‘ spongioblastomas ” are 
not, as the names imply, tumours of immature embryonic cells but anaplastic 
tumours denved from adult tissues It is particularly important to avoid this 
false implication of an embryonic origin, since there is a glioma the medullo 
biastoma, which is truly embryonic 

(d) The growth patterns of gliomas are unsafe grounds for creating sub diiisions 
The patterns of ghomas are partly determined by their intrinsic habits of 

growth and partly by the pattern of the invaded tissues Scherer (1 938) has empha 
sized this point and has shown that gliomas of intrinsically homogenous arrange- 
ment assume different patterns m grey and white matter, and that prominent 
perivascular or fascicular arrangement is often determined more by the pattern 
of the pre existing structures than by the habit of growth of the tumour cells 
themselves It is therefore unsafe to use growth patterns or the shapes of the 
cells as bases of classification In one area an astrocytoma may consist ot plump 
asteroid cells dev oid of polarity m another area of bundles of compressed fusiform 
cells and m another of elongated cells arranged radially around blood vessels 
Tumour astrocytes or their anaplastic derivatives vary greatly in size and shape , 
they may be stellate fusiform, pyriform or multiform , they may be arranged 
loosely, compactly, m broad or narrow strands or m perivascular mantles bijt 
they are all still astrocytes Cox fully described the great variations in shape of 
tumour astrocytes according to their positions and slate of health It is clear 
that Bailey and Cushing’s ‘spongioblastoma unipolare' (Penfield's ‘polar 
spongioblastoma ’ ) is, as Cox suggested and as Russell and Bland proved by 
tissue culture, a fusiform celled or ‘ piloid *’ astrocytoma And I have already 
expressed my conviction that the so called ‘ ependymal spongioblastoma ” is 
often only an astrocytic glioma with prominent perivascular radial arrangement 
of elongated cells Adjectives like ‘multiforme”, ‘ unipolare' ‘piloid” 

** giganto cellulare fibnilar and ‘fascicular”, used in naming ghomas have 
only a descriptive value and are of no significance as regards histogenesis and 
classification 

(e) Included cells of in\aded tissues ha\e often been nnsidentified as tumour cells 
Cox made a special study of this subject and pointed out how the inclusion of 

nerve cells and fibres within ghomas or of non neoplastic astrocytes within 
medulloblastomas might lead to errors of interpretation and classification 

(/) The metallic impregnations are only relatnel} specific 

This deserves repeated emphasis It is true that typical normal astrocytes 
oligodendrocytes nerve tells and fibres or their well differentiated neoplastic 
counterparts, may show distinctive staining properties when appropriately fixed 
and treated But it is also true, (i) that the metallic impregnations are often 
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the reduction of the number of sub-groups and names to the barest possible 
minimum 

(fl) The three t}pes of nor/nal neuroglial cells are not sharply ihstmct 

Histologists recognize that while typical astrocytes and oligodendrocytes differ 
m form and staining properties, there arc many transitional forms (Maxiraow 
and Bloom, 1944) Ependymal cells and immediately sub ependjmal astrocytes 
are similar m cytoplasmic and nuclear structure and probably differ in form only 
because of their positions Too much stress has been placed on the presence of 
biepharoplasten m ependyma! cells , this relatively minor feature does not imply 
sharp distinction from sub ependymal cells 

(b) The corresponding thee t\pes of gliomas are not sharply distinct 

While It IS true that many gliomas consist mamly or wholly of cells with the 
typical forms and staining properties of astrocytes and a feu gliomas consist of 
cells with the typical forms and staining properties of oligodendrocytes, many 
tumours contain both types of cells with transitions betuecn them Bailey and 
Bucy Ku an and Alp«,rs, and Coopi,r described transition forms between ohgocytes 
and astrocytes in oligodendrogliomas, and Cooper particularly stressed the 
frequency of mixed ' oligo astrocytomas My own experience accords 
with Coopers I have seen more tumours of mixed or transitional structure 
than pure oligodendroghomas So also many of the tumours designated 
ependymomas are not sharply distinct from astrocytomas Relatively 
few of these tumours have contained cavities lined by unmistakable ependyma 
most of them have shown only a radiating arrangement of bipolar cells 
around blood vesseU (Bailey and Cushing Bailey 1932 Bailey, Buchanan 
and Bucy 1939) and these bipolar cells or so-called ependymal spongio 
blasts are often bnlliamly impregnated by the gold sublimate method 
and show transitional forms between the simple polar shapes and undoubted 
ocytes (Cox) My own findings accord with this and I agree with Cox s 
ision that the ‘ ependymal spongioblast is nearer in structure to 
astrocytic senes than to adult ependyma * Indeed, I doubt the validity of the 
ms cpendymoblastoma ‘ ependymal spongioblastoma* or ependymoma” 
pphed to tumours of this kind these names have often been uncritically applied 
to astrocytomas with prominent perivascular mantles of elongated cells The 
only tumours unquestionably deserving the name ependymoma ' are those 
_v^h ependyma lined cavities and these arc rare 

distinct types of tumours 

— ‘"M an astrocytoma A 
’'I not be called 
spongio 
'ocytic 
ation 
/ agree 
it most 
cntiatcd 
posed of 


ng degrees of 
ll diffcrcniialcd 1 
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toma nor ' 
or gitobfasfl 
»bej differ oW 
elctumoif 
40) thii 
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(c) Ependymoma 

In my opinion, the name should be applied only to tumours containing spaces 
lined by ependyma Such tumours are rare 

id) MeduUoblosloma and neuro epiththoma 

These are truly embryonic tumoure arising from devciopmentally still immature 
ner\ous tissue, the former composed of diffuse masses of small embryonic cells, 
the latter (extremely rare) showing spaces lined by layers of embryonic neuro 
epithelium 

It IS necessary to mention, in order to dismiss, two recently advanced hypotheses 
regarding the histogenesis of gliomas One of these, put forward by Singer and 
Seiler (1933), is that the parenchyma of the gliomas is not neuroglia! but neuronic 
and that their ghal content is merely stromal The other view, advanced by 
Globus and KuhlenbecK (1942) revives Cohnheim's embryonic cell rests and 
supposes gliomas to * take origin from unripe neuroectodermal derivatives” 
and to undergo differentiation into “ both neural and ghal elements ” Except 
in so far as medulloblastomas are embryonic tumours with therefore some latitude 
of potencies for differentiation neither of these hypotheses need be considered 
seriously the simple neuroglia! nature of the adult gliomas js beyond question 
The writers cited and many others have mistaken altered astrocytes or included 
nerve cells for neoplastic nerve cells 

I commend to the reader Russell $ 1939 paper as an excellent outline of the 
pathology of the gliomas and other intracranial tumours 

SEX, AGE AND SITE WCIDET^CE OF GLIOMAS 

(1) Sex 

The sexes are nearly equally liable to gliomas Males have predominated m 
some senes, e g my necropsies were on 51 males and 33 females and CounilleS 
collection of multiple gliomas comprised 77 males and 38 females MeduHo 
blastemas of the cerebellum appear to predominate in males (Bailey ei al) 

(2) Age 

The age distribution curve for all gliomas (Bailey et al) shows two peaks, 
one m the second hemi decade the other m the ftffh decade, w ith a trough in the 
later part of the second decade llic first peak is due to the frequency m young 
children of medulloblastomas and cerebellar astrocytomas, tumours which are 
relatively rare in later life The peak m the fifth decade is due to the gradually 
increasing incidence of cerebral astrocytomas and ” glioblastomas ”, which are 
common in adults but rare m children 

(3) Gliomas m children 

Of 75 gliomas m children recorded by Bailey et al , 30 were classified as astro 
cytomas (the majority cerebellar; an additional 26 were in my opinion 
astrocytic origin (7 ” ependymomas ”, 10 * spongioblastomas * , 7 ‘ gliomas 
tomas ’ and 2 astroblastomas ”), and 13 were medulloblastomas nearly al 
cerebellar The mean age of Bailey and Cushing’s 25 cases of cerebellar mtdallc 
blastema was 10 years All 15 of their cerebellar astrocytomas were in young 
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fickle failing to impregnate the appropriate cells for no known reason or sporadic 
ally impregnating cells other than the appropriate ones (n) that pathological 
tissues have seldom been subjected to standard treatment as regards the time 
elapsing between their removal and fixation the nature and purity of the fixatives 
used the time of fixation, and other unknown factors these being particularly 
relevant as regards necropsy and museum material and (in) that tumour cells 
are tumour cells, manifesting varying degrees of anaplasia with abnormalities 
both of form and of staining properties For these reasons, when interpretation 
of the nature of a particular tumour is difficult from tissues stained by the ordinary 
methods interpretation of the metallic impregnation results is almost always 
more difficult still and it becomes merely a matter of arbitrary opinion as to which 
method to rely on most The following statement by Bailey et at (1939) in 
reference to several figures of neuroblastoma in his and Cushing s earlier 
monograph is significant ‘ On the basis of these silver impregnations, we 
classified two tumors as neuroblastomas, which we have since come to doubt 
The reduced silver method of Cajal is not specific even on normal tissue unless 
modified for each type of neurone which one wishes to demonstrate and used on 
tissue specially fixed for the method The Bielschowsky method is very unspecific 
under any circumstances ’ To which I would add that the multiplicity of the 
modifications of the metallic impregnation methods which have been and are 
used IS clear evidence of their non specificity, and also a further source of endless 
confusion The most reliable of the metallic impregnations is Cajal s gold 
chloride sublimate method for astrocytes , but when it gives positive results, 
the astrocytic nature of the cells is seldom in doubt from preparations stained 
by the ordinary methods 

The classification adopted 

It will be clear that I do not favour rigid sub division of the gliomas But for 
descriptive purposes three mam structural types corresponding to the three 
types of normal neuroglial tissue may be recognized to which must be added 
the truly embryonic tumours \Vc thus have the following sub groups 

(o) Astrocytic glioma 

This group includes astrocytoma composed of well diffcTcnliatcd stellate 
cells astroblastoma composed of imperfectly differentiated stellate cells 
‘ astroc>toma giganto ccllulare composed of large pleomorphic cells (often 
closely resembling nerve cells) spongioblastoma or glioblastoma multiforme 
composed mainly of pleomorphic poorly differentiated anaplastic cells most 
‘ ependymal spongioblastomas (the ependymoma ” of most writers) composed 
of elongated cells arranged radially around vessels and fascicular forms of ptioid 
astrocytoma composed of elongated cells arranged m bundles All of these 
arc merely structural variants of a single species and several of them may be found 
m one tumour 

(fc) Ohgodcndroi’Uoma 

This name is appropriate for tumours composed wholly or predominantly of 
cells resembling oligodcndrocyics They arc not sharply distinct from astrocytic 
gliomas transitional or mixed tumours arc common 
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(c) Ependymoma 

In my opinion ihe name should be applied only to tumours containing spaces 
lined by ependyma Such tumours arc rare 

(<f) Medulloblastoma and neuro-epithehoma 

These are truly embryonic tumours arising from developmentally still immature 
ner\ous tissue, the former composed of diffuse masses of small embiyonic cells, 
the latter (extremely rare) showing spaces lined b> layers of embryonic neuro 
epithelium 

It IS necessary to mention m order to dismiss, two recently advanced hypotheses 
regarding the histogenesis of gliomas One of these, put forward by Singer and 
Seiler (1933) is that the parenchyma of the gliomas is not neuroglia! but neuronic 
and that their glial content is merely stroma! The other view, advanced by 
Globus and Kuhlenbeck (1942), revives Cohnheim s embryonic cell rests and 
supposes gliomas to * take origin from unripe neuroectodermal derivatives 
and to undergo differentiation into ‘ both neural and glial elements " Except 
m so far as medulloblastomas are embryonic tumours with therefore some latitude 
of potencies for differentiation neither of these h>potheses need be considered 
seriously , the simple neuroglial nature of the adult gliomas is beyond question 
The writers cited and many others have mistaken altered astrocytes or included 
nerve cells for neoplastic nerve cells 

I commend to the reader Russell s 1939 paper as an excellent outline of the 
pathology of the gliomas and other intracranial tumours 

SEX, AGE AND SITE INCIDENCE OF GLIOMAS 

( 1 ) Sex 

The sexes are nearly equally liable to gliomas Males have predominated m 
some senes, e g my necropsies were on 51 males and 33 females and CourviIIe s 
collection of multiple gliomas comprised 77 males and 38 females Medullo 
blastemas of the cerebellum appear to predominate m males (Bailey et al) 

(2) Age 

The age distribution cunc for all gliomas (Bailej et al) shows two peaks 
one in the second hemi-decade, the other m the fifth decade, with a trough m the 
later part of the second decade The first peak is due to the frequency in young 
children of medulloblastomas and cerebellar astrocytomas tumours which are 
relatively rare m later life The peak m the fifth decade is due to the gradually 
increasing incidence of cerebral astrocytomas and ‘glioblastomas which arc 
common in adults but rare in children 

(3) Gliomas in children 

Of 75 gliomas in children recorded by Bailey et al , 30 were classified as astro 
cytomas (the majority cerebellar), an additional 26 were in my opinion probably of 
astrocytic origin (7 “ ependymomas ”, 10 ‘ spongioblastomas ’, 7 ‘ ghoblas 
tomas ’ and 2 astroblastomas ”), and 13 were medulloblastomas, nearly all 
cerebellar The mean age of Bailey and Cushing’s 25 cases of cerebellar medullo 
blastema was 10 >ears All 15 of their cerebellar astrocytomas were m young 
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people ofmeanagel3 Themeanageof BucyandGustafson s25casesof cerebellar 
astrocytoma was 9 >ears, with a range from 21 months to 22 years My 84 
necropsy cases of glioma included 13 under the age of 20 the tumours were 7 
medulloblastomas 4 astrocytomas (3 m the cerebellum) and 2 diffuse cellular 
tumours of undetermined nature RusseU and Elhs reported a large “ polar 
spongioblastoma ’ in the cerebrum of a still born full term foetus 

(4) Gliomas in adults 

With infrequent exceptions these are astrocytic tumours of the cerebrum , 
cerebellar gliomas in adults are relatively infrequent Poorly differentiated 
gro\vths — multiform glioblastomas’ — rather outnumber well differen 
tiated astrocytomas, but all transitions and combinations occur The well 
differentiated astrocytomas occur on an average decidedly earlier than the more 
anaplastic growths the former being most frequent in the third decade and the 
htter m the fourth and fifth decades Oligodendrogliomas are almost restricted 
to adults Bailey el al found only one example amongst 75 gliomis in children 

(5) Sites 

The cerebellum and fourth ventricle arc thus the commonest sites of gliomas 
m children the cerebrum is the commonest site in adults The brain stem is 
an infrequent site but appears to be relatively more often affected m children 
. than m adults when glioblastomas’ occur m children they are usually situated 
m the pons (Bailey et of ) Gliomas of the spinal cord arc uncommon but may 
be of any of the types seen in the brain Kernohan et al depicted examples 
of ependymoma’ spongioblastoma “ astroblastoma * astrocjtoma 
oligodendroglioma and medulloblastoma but gave no details of the cases They 
noted the frequent association of spinal gliomas with syringom>eha Cox (1937) 
also saw an intramedullary glioma associated with syringomyelia Gliomas of 
the optic nerves or chiasma are rare tumours, least uncommon m children and 
joung people (Verhoeff Martin and Cushing Bailey et al) I know of no 
acceptable report of glioma of the par nervosa of the pituitary gland True 
astrocytic gliomas of the retina arc described in Chapter 57 

(Q Multiple gliomas 

These arc not unusual CourviUc reviewed 134 cases including 21 of 
his own and he estimated that multiple growths occur m about 8 per cent 
of cases of ghoma Most of the patients were adults most of the tumours were in 
the cerebrum and multiplicity was more frequent with multiform glioblastomas 
than with astrocytomas— -10 percent and 6 per cent of cases rcspcctivelj In 
most cases 2 tumours were present but cases with 4 or 5 separate growths were 
observed These were sometimes situated m one hemisphere sometimes in both 
hemispheres sometimes m one hemisphere and the corpus callosum Needless 
to say careful dissection and microscopical study ore necessary before concluding 
that two neighbouring growths arc indeed distinct My own scries of 84 necropsies 
included 2 with certainly multiple gliomas— 2 tumours m each case With rare 
exceptions multiplicity cannot be explained by metastasis and is clearly due to 
multifocal Origin 
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(7) Diffuse gliomatosis 

This li an appropriate name for those not unusual astrocytomas which 
diffusely affect extensive areas of the brain , their limits cannot be determined 
by the naked eye or even with the microscope Nevm recorded £ood 
examples with excellent illustrations The well differentiated tumour astrocytes, 
barely or not at all distinguishable from normal ones, are mingled intimately 
with the normal tissues, which show general swelling, pallor and blurred pattern 
but without losing their mam structural markings or suffering any great change 
of consistency Such tumours may affect a large part of one or both hemispheres 



Fig 391 — Well differeniiated astrocytoma of cerebrum of a woman of 47 years with 11 >cars 
history of fils successful removal of lobujated tumour 5 centimclres in diameter (>• 150 ) 


Their diffuseness cannot be attributed wholly to proliferative invasion of the 
surrounding tissues , I agree with Scherer (1940) thit they are primary diffuse 
neoplastic proliferations of the neuroglia of considerable areas of the bram ’ 

(8) Heterotopic gliomas 

Heterotopic neuroglial tissue in the meninges has been observed by several 
vvorkers (references by Bailey, 1936) Bailey described a meningeal astrocytoma 
presumably derived from iuch hetcrotopic tissue Needless to say, in any case or 
this kind before the diagnosis of pnmary meningeal glioma or ghomatosis can 
be a^epted as certain it must be shown that the bram and spinal cord contain 
no primary glioma to which the meningeal disease is secondary Bratton and 
Robinson described two extra-cranial ^lomatous tumours m infants, one 
of the palate and one of the subcutaneous tissues of the nose , the palatal tumour 
may have been a teratomi with predominant development of neural tissues but 
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people, of mean age 13 ThemeanageofBucyand Gustafson s25cascsof cerebellar 
astrocytoma ^\as 9 years with a range from 21 months to 22 years My 84 
necropsy cases of glioma included 13 under the age of 20 , the tumours were 7 
medulloblastomas 4 astrocytomas (3 m the cerebellum) and 2 diffuse cellular 
tumours of undetermined nature Russell and Ellis reported a large ‘ polar 
spongioblastoma in the cerebrum of a still born full term foetus 

(4) Gliomas in adults 

With infrequent exceptions these are astrocvtic tumours of the cerebrum 
cerebellar gliomas in adults are relatively infrequent Poorly differentiated 
growths — multiform glioblastomas ’ — rather outnumber well differen 

tinted astrocytomas but all transitions and combinations occur The well 
differentiated astrocytomas occur on in average decidedly earlier than the more 
anaplastic growths, the former being most frequent in the third decade and the 
latter m the fourth and fifth decades Oligodendrogliomas ire almost restricted 
to adults , Bailey et al found only one example amongst 75 gliomas m children 

(5) Sites 

The cerebellum and fourth ventricle arc thus the commonest sites of gliomas 
m children , the cerebrum is the commonest site m adults The brim stem is 
in infrequent site but appears to be relatively more often affected in children 
than m adults when glioblastomas’ occur m children they are usually situated 
in the pons (Bailey ei a!) Gliomas of the spinal cord arc uncommon but may 
be of any of the types seen in the biam Ktrnohan et al depicted examples 
of ‘ependymoma , spongioblastoma ‘ astroblastoma * astrocytoma 
oligodendroglioma and medulloblastoma but gave no details of the cases They 
noted the frequent association of spinal gliomas with syringomyelia Cox (1937) 
ilso saw- an intramedullary glioma associated with syringomyelia Gliomas of 
the optic nerves or chiasma are rare tumours, least uncommon in children and 
young people (Verhoeff Martin and Cushmg Bailcy et al) I know of no 
acceptable report of glioma of the par nervosa of the pituitary gland True 
astrocytic gliomas of the retina are described in Chapter 57 

(6) Multiple gliomas 

These are not unusual Courville reviewed 134 cases including 21 of 
his own and he estimated that multiple growths occur m about 8 per cent 
of cases of glioma Most of the patients were adults most of the tumours were m 
the cerebrum and multiplicity was more frequent w ith multiform glioblastomas ’ 
than With astrocytomas— 10 percent and 6 per cent of cases rcspcctivclv In 
most cases 2 tumours were present but cases with 4 or 5 separate growths were 
observed These were sometimes situated m one hemisphere sometimes m both 
hemispheres sometimes m one hemisphere and the corpus callosum Needless 
to say careful dissection and microscopical study arc necessary before concluding 
that two neighbouring grovuhs arc indeed distinct My own senes of 84 necropsies 
included 2 with certainly multiple gliomas— 2 tumours m each case With rare 
exceptions muUiphcity cannot be explained by metastasis and is clearly due to 
muliifocal origin 
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the nasal tumour consisted of astrocytic neuroglia only and was evidently derived 
from developmentally separated tissue 

THE MAIN STRUCTURAL TYPES OF GLIOMA 
I do not intend to repeat m detail the structural features of the commoner kinds 
of glioma These have already been partly dealt with in the preceding discussion, 
they are illustrated in Figs 391 to 403, and full details and many other illustrations 
will be found in the various papers cited Here will be given only a brief synopsis 
of each type with stress on some special points 



FiG 392 —Highly difTcrentialed fibrous astrocyloma of pons of man of 43 >cars (x 400 ) 
(1) Astroc}tic gliomas 

Tumours of astrocytic origin constitute about three quarters of all gliomas 
They show great diversity of structure and behaviour This diversity justifies 
attempts to sub divide the group for practical prognostic purposes but it must 
be clearly recognized that the distinctions made arc merely descriptive and 
utilitarian and not hisiogcnelic The most benign tumours of the group arc the 
slowly growing circumscribed often cystic ccrcbcllanstrocyiomas of childhood 
the most malignant arc the anaplastic plcomorphic'ccllcd glioblastomas 
but all possible combimlions and transiiional forms of growth arc encountered 
(SecFigv 391-399) 

Astrocytomas arc composed mainly of well difTtrcntntcd astrocyics stellate or 
elongated and of more or less abundant glial fibres The distinction formerly 
made between protoplasmic and fibnliary astrocylomas is artificial and 
indeed pointless since all well dincrentnted astrocytic tumours contain glial 
fibres Bailey ci al (p 434) admitted that it would be better to sav more 
fibrillary or less fibrillary thereby of course abrogating the distinction So also 
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Fig 4CX) — Oligodendroglioma of cerebrum of man aged 46 (y J20and400) 

should be npphed oji]> to tumours m which spaces hned by unmistakable epcnd> 
mal cells are present As Russell (1939) has pointed out, not a few of the tumour 
reported as neuro epitheliomas ” with rosettes are really ependymomas with 
cavities lined by well differentiated, often ciliated ependymal cells The ciliated 
cells arranged m rosettes show neuroglial processes and fibrils at their outer ends 
True ependymomas are relatisely benign slowly growing tumours their most 
usual sites are near the ventricles or in the spinal cord or filum termmale One 
of Cox s specimens which I also examined, was of particular interest in that it 
consi'Jted partly of ependyma lined lobules wth cores of astrocytic tissue and 
partly of tissue with the structure of ‘ cpeudymoblastoma ’ composed of pen 
vascular mantles of radiating elongated tells which, however had the t>pica 
staining properties of astrocytes This tumour showed the dose kinship of epen 
dvmal tumours and astrocytomas 
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Two clmico pathological sub groups of the well difTerentiated astrocytomas 
may conveniently be lecognized without, however, supposing a clear cut distinction 
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kernohan et al stated that they had seen 6 tumours of the spinal cord 
containing canals lined by ependymal epithelium and their Fig 2 depicts two of 
these But they gave no details of their cases, and their description of one of the 
growths as closely resembling choroid plexus with papillary epithelial structures 
containing cores of connective tissue does not suggest ependyma Is it not possible 
that this tumour and perhaps others may have been metastascs from unsuspected 
primary epithelial growths elsewhere 

I am not convinced of the identity of the tumours in some other reported cases 
of “ ependymoma ’ , c g Cases I and 2 of Bailey et al In such cases unless the 
whole tumour has been thoroughly studied the possibility of it having been a 
teratoma with plentiful neuro epithelial and ependymal components cannot be 
excluded The younger the patient the greater is this possibility An embryonic 
ependymoma if such ever occurs would be identical with neuro epithelioma 
(see belon) 

(4) Medulloblastomas 

Medullobhstomas arc far from rare , indeed in children they arc only shghtlj 
less frequent than the cerebellar astrocytomas Bailey (1932) recorded 55 medullo 
blastemas m a series of 378 gliomas from people of all ages Earlier reports of 
these tumours referred to them as sarcomas of the cerebellum or memnges 
(references by Willis, 1934) but the descriptions enable us to identify many ot 
these with confidence as medulloblastomas Amongst the best recent accounts 
are those of Cairns and Russell Wankc, and Bailey et a! 

(a) /Ige sue and sex incidence 

Most of these tumours occur m infants or young children and their usual 
situation is m the vermis of the cerebellum or roof of the fourth ventricle They 
arc much less frequent m joung adults and m the cerebrum Bailey and Cushing 
recorded 25 cerebellar cases of mean age 10 years and 4 cerebral cases of 
mean age 36 Most medulloblastomas m adults arc in young people I have seen 
3 cases of ages 25 30 and 32 Bailey, Buchanan and Bucy reported 13 cases of 
cerebellar medulloblastoma in children of average age 61 jears 9 of the cases 
were between 3 and 6 years old 10 of the 13 children were boys corresponding 
with Cushing s experience that these tumours were three times more frequent 
» in mates than m females 

Relevant to the ages at which medulloblastomas ate discovered is the rate at 
which they grow Thc> arc usually regarded as rapidly growing tumours with a 
symptomatic duration of only a few months But as Cox noted cases of long 
duration arc encountered in one of our necropsy cases with a large fairly well 
defined but microscopically characicnstic tumour of the roof of the fourth 
ventricle in a boy of ! 1 years there had been signs of internal hydrocephalus for 
more than 5 years 

(b) Sirucii/rc and gronth 

The tumours are highly cellular composed of small cells of rather uniform size 
and shape rounded or pyriform or elongated arranged usually diffusely but occa 
sionally in rosettes clumps or drifts (Figs 401-403) Special stains arc usually 
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^ granular layer of the foetal cerebellar cortex It is of course easy to deduce too 
much from mere resemblance , but the suggLStion that the cerebellar medullo 
blastomas represent immature cerebellar cortical tissue is supported also bj their 
usual situation and their age mcidentc If this view n correct, the cells are 
immature cerebellar ncuroblasts and spongioblasts Their failure to display 
conspicuous ner\e cell differentiation would not be surprising, for the small cells 
of even fully differentiated cerebellar cortex do not possess highly distinctive 
characters permitting their ready identification In an cmbrjonic tumour u 
might well be impossible to distinguish immature ncurobhsts of this kind from 
immature spongioblasts 


(5) Ncuro>epithchonia or medullo epithelioma 

‘ Medullo epithelioma was the name introduced by Bailev and Cushing to 
denote tumours containing spaces lined b> layers of primitive neuro epithelium 
resembling that of the cmbf>onic meduUar> plate “ Neuro epithelioma ” has 
been applied to tumours of prominently rosetted structure While it is quite 
probable that truly embryonic neuro epithelial tumours exist there is no 
doubt that these names hive been improperly applied to several different kinds of 
growths, some of which are not embryonic The fallacies and difficulties of this 
subject are as follow 

{a) Adult ependymomas have been mis identified as ‘ neuro epitheliomas” 
As Russell (1939) pointed out, this applies to Bailey and Cushmg s original 
report as well as to many later reports Adult ependyma has cilia and 
adult ependymomas may contain cavities surrounded by rosettes of 
ciliated cells The ‘neuroepithelioma” m i man of 65 reported bv 
McLean and Lanliere is a good example of misapplication of the name 
to a well differentiated ependymoma Probablv most supposed * neuro 
epitheliomas m adults are ependyroomis 

(b) Even choroid plexus tumours have been mistaken for embryonic tumours 
Thus Greenfield described as a primary *' medullo epithelioma ” of the 
cauda equina in a man of 48 years a tumour which was accompanied bv a 
papillary growth in the fourth ventricle andby deposits of similar growth m 
the cisterna magna and theca , and the figure shows plainly a papillary 
tumour of the choroid plexus 

(c) A tera”toma with abundant neural tissue could easily be mistaken for a 

neuro epithelioma ” Distinction between the two could only be made 
With certainty by thorough microscopical study of all parts of the growth 
and this has seldom or never been earned out on reported cases 
quently while it is possible that the tumours containing 
embryonic neuro epithelial tissue described by Bucy and Munnc, Greenneia 
(first case) Bailey et al (1939 Fig 85) and by Hir&ch and Oldberg were 
indeed pure embryomc neuro epithelial growth's, this remains uncertain 
Of the 4 tumours just cited, 3 were from the neighbourhood of the fourtn 
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transitions to astrocytic cells can sometimes be traced This applied to one of 
Cox s tumours and to two others which I have examined In making this inter- 
pretation, It IS of course important not to be misled by residual included astrocytes 
of the invaded tissues The evidence for the differentiation of nerve cells within the 
tumours remains inconclusive The growths display a remarkable proclivity for 
diffuse invasion of the leptomeninges and also of the nervous tissues {see 6e/oiv) 

(c) Histogenesis 

The precise origin of medulloblastomas is still uncertain , but from their 
cytology and age incidence there is little room for doubt that they are truly 
embryonic tumours arising from still immature neural tissues during foetal life 




Fig 403 — Peculiar cellular glioma of cerebrum of a girl aged 14 composed of small angular 
undilTercntialed cells arranged uniformly m small clumps and roseties provisionally classified 
as medulloblastoma (x 150) 


or early childhood In this respect they arc comparable with the neuroblastomas 
of the sympathetic system and the retinoblastomas though of course it is a mistake 
to confuse these three distinct kinds of embryonic neural tumours as some 
writers have done 

Bailey and Cushing introduced the name medulloblastoma to suggest that 
the growths consisted of immature bipotcntial cells akin to Schaper s indifferent 
cells of the developing brain Embryologists have observed that proliferating 
undifferentiated cells persist in various parts of the growing brain long after 
birth and that this post mlal proliferation is much more active in certain regions 
especially that of the rhombic lip from which formation of the cerebellar cortex 
proceeds and which is the favourite region of origin of medulloblastomas 
Tuthill found many immature cells in various parts of infants brains as late 
as 2 years after birth 

I hav e been struck w ith the close rcscmbhncc commented on also by Stevenson 
and Echlin between the structure of medulloblastomas and that of the 
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only in experienced hands, that even then mistakes can be made, and that all 
rapid diagnoses should be checked from properlj prepared sections of fixed tissues 


THE METASTASIS OF GLIOMAS 

(1) Metastasis in the cerebrospinal spaces 

This has already been referred to in Chapter 10 The frequent dissemination 
of medulloblastomas in the cranial and spinal meninges is now well known 
(Caims and Russell Wanke , and Fig 402) Thecal dissemination from 
astrocytic gliomas has been recorded by Cairns and Russell, Russell and Cairns, 
and Eden Intra-ventricular metastasis from oligodendroglioma was observed/ 
by Martin 

(2) Remote metastasis 

Metastasis by the blood stream probably never takes place from gliomas 
I know of only three reported cases m which this is supposed to have occurred 
Davis (1928) saw a case which he regarded as a “ spongioblastoma ” of the brain 
with metastascs m the left lung and in the soft tissues of the thoracic wall and 
arm , but the account is brief and incomplete, the illustrations are compatible 
wth anaplastic carcinoma, and there is little doubt that a primary growth in 
the lung or some other part was o\crlooked So also the tumour reported by 
Mittclbach (1934 and 1935) as a glioblastoma” with metastases m the lungs 
was probably a primary bronchial carcinoma with a large cerebral metastasis 
In a man of 28 years with a cerebellar tumour diagnosed as an ‘ atypical medullo 
blastema ’ (or possibly *‘ sarcoma ”), Nelson saw several discrete metastatic 
nodules in the vertebrae , all the viscera are said to have been clear, but the 
figures are not incompatible with anaplastic carcinoma 


GLIOMAS IN ANIMALS 

Ghoraas m animals are probably not as rare as the paucity of reports would 
suggest Jungherr and Wolf reviewed a number of recorded cases m the dog, 
cat, ox horse, fowl and other birds , and they gave a good account of two astro 
cyiomas m fowls Belmonte also clearly described an astrocytoma m a fowl 
Schlotthauer and Kernohan described an astrocvtic ghoma in a dog , and a tumour 
resembling human medulloblastomd was found in a 3 year old dog by Neubuerger 
and Davis Gliomas appear to be excessively rare m rodents , the only possible 
instance I have beer able to discover is the cellular endothelioma ’ of the 
cerebrum found by Slye ef al during their examination of over 11,000 brains 
of mice 


PINEALOMAS 

Several kinds of tumours arise in the pineal gland—teratomas pmealomas, 
and occasionally true gliomas The pmealomas, though not gliomas, are con 
\enieiuly considered here The pineal teratomas are discussed in Chapter 61 
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ventricle m young children and the other was from the pituitary region 
of a >outh of 19 

SOME SPECIAL FEATURES REGARDING THE STRUCTURE OF GLIOMAS 

(1) Tissue culture of gliomas 

Tissue culture has proved to be a valuable adjunct in studying the cytology 
of gliomas Buckley (1929) cultured multiform glioblastomas and found a close 
correspondence between the cellular characters in cultures and in sections of the 
growths including pleomorphism multmucleation and the formation of astrocyte 
like cells Russell and Bland (1933 and 1934) confirmed this, and also found that 
the migrating cells in cultures of medulloblastoma oligodendroglioma and 
astrocytoma retained their specific characters In cultures of multiform spongio 
blastomas cells resembling astrocytes were often produced, strongly supporting 
the view that these growths are anaplastic astrocytic tumours Bailey s “ unipolar 
spongioblastoma was proved by culture to be an astrocytoma A cinemato- 
graphic record of this work was made (Canti, Bland and Russell) Cok and 
Cranage also observed the migration of typical astrocytes from explants of astro 
cytoma in culture, and the migration of pleomorphic tumour cells from explants 
of gliobastomas 

(2) Calcification in gliomas 

Almost any of the slowly growing kinds of intracranial tumours may calcify 
sometimes suITicienily to be visible in skiagrams This applies to meningiomas 
pituitary and parapituitary tumours pineal tumours, tumours of the choroid 
plexus haemangiomas and gliomas The gliomas most prone to calcification 
are the oligodendrogliomas 'ind the more chronic of the astrocytomas The 
calcification sometimes appears first m the form of scattered spherules or irregularly 
in degenerated areas but much more frequently it commences m the walls of 
blood vessels which finally become converted into completely calcified tubes 
as depicted by Bailey and Bucy and by Martin in oligodendrogliomas This 
vascular or perivascular calcification sometimes involves also the vessels m the 
brain tissue peripheral to the tumour 

(3) Intranuclear inclusion bodies in gliomas 

In astrocytic gliomas cspeciall> anaplastic ones, Russell (1932) frequently 
observed conspicuous intranuclear bodies resembling those often described as 
characteristic of v irus infections This observation should be taken not to suggest 
a virus causation for gliomas but as a warning to virologists and others not to 
be misled by odd structural changes in tumour cells 

(4) Rapid diagnosis of gliomas b) wet film smears and squashes 

As Russell ct ol (1937) have shown rapidl> stained smears or squashes of 
fragments of tissue arc capable of giving useful information as to the presence 
and nature of a tumour for the guidance of the surgeon during the operation 
I can confirm this from my own experience with a rapid hacmaioxjlm-cosm 
method But I think it important to emphasize that such methods arc useful 
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due neither to destruction of the pineal gland nor to endocrine secretions of the 
pineal tumour cells , for precocity occurs wHh teratomas devoid of pineal elements 
(as in Horrax and Bailey's sixth case) and is m fact commoner with teratomas 
than With pmealomas (Bochner and Scarff), and it may occur also with non pineal 
tumours of neighbouring parts (Lc Marquand and Russell) It seems probable, 
then, that the precocity which may accompany pineal tumours is due to functional 
disturbance of neighbouring structures, especially the hypothalamus, or possibly 
to some constitutional peculiarity of the patients which also underlies the develop 
meat of the turnouts 

(4) Pmealomas in animals 

The only record I know of is that of Schlotthauer and Kernohan, who saw a 
large pmealomi. m a silver fox 
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(1) Age and sex incidence 

Most pinealomas occur m children adolescents or young adults cases over 
30 years of age are exceptional Four out of 7 patients described by Globus and 
Silbert were under the age of puberty Males are much more often affected 
than femal s 

(2) Structure and histogenesis 

The structure usually regarded as characteristic consists of a mosaic of ill 
defined groups of large rounded cells bordered by zones of small darkly stauimg 
cells The former are regarded as pineal tumour cells proper but opinions differ 
as to the nature of the latter Bailey and Cushing and Bailey (1932) described 
these as connective tissue stroma containing lymphoid cells and Globus and 
Silbert also regarded them as young stromal cells which become fibroblasts 
These workers likened the pattern discernible clearly or vaguely m many pineal 
tumours to the distinct mosaic structure of the foetal and infantile pineal gland 
m which also they supposed the zones of small cells bordering the units of the 
mosaic to be young mesenchymal cells This view, however is at variance with 
the opinions of most embryologists, and is moreover, refuted by Globus and 
Silbert s own excellent photographs of young pmeal glands These show plainly 
that the small cells of the border zones of the foetal mosaic are not stromal but 
pmeal parenchyma cells with all transitions to the larger central cells of the 
nodular areas In a genuine pmealoma then 've may expect to find both large 
and small tumour cells with transitions between them an expectation which is 
realized in specimens like that depicted m Russell’s figures 19 and 20 (1944) 
Horrax and Bailey’s use of the name spongioblastoma ’ m reference to poorly 
differentiated tumours of the pmeal gland is confusing and has properly not 
been adopted 

As Russell has pointed out confusion regarding the structure of pinealomas 
has been caused by including under this title some teratomas Malignant teratomas 
of the pmeal as well as those of the testis and other parts (see Chapter 61) often 
contain extensive areas of mosaic structure in which groups of large rounded 
embryonic cells arc bordered by stroma with collections of lymphocytes These 
areas may superficially resemble the mosaic areas of true pinealomas and il is 
this confusion of the two which has M to the idea that the small cellsof pinealomas 
arc lymphoid Every pineal tumour must be very thoroughly and completely 
examined and until this is done on a sufficiently large series of specimens, 
uncertainty must remain regarding the relative frequency and properties of the 
two distinct kinds of pineal tumours pinealomas and teratomas Russell may 
well be correct in her opinion that most pinealomas which hive been reported 
hive probably been teratomas and that true pinealomas arc much rarer The 
w hole subject of pineal tumours and their strutturc is m need of rev icw especially 
by complete examination of the tumours and careful cylological study 

(1) Fndoenne disturbances associated mth pineal tumours 

Pmeal tumours cither pinealomas or teratomas, occurring m young children 
have often been accompanied by precocious bodily mental or scxui! development 
{Horrax ind Diilcy) The cxplamlion of this is still obscure It appears to be 
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PAPILLARY TUMOURS OF THE CHOROID PLEXUS 

We are not concerned here with the rather common non neoplastic cystic 
and degenerative enlargements of the choroid plexus, which are often present 
m mild degree m middfe aged and elderly subjects and occasionally large enough 
to produce symptoms Most of the psammomas ” of the ventricles, including 
the large masses found in the ventricles of horses, arc of this nature True tumours 
of the choroid plexus arc reported as papillomas or papillary carcinomas , but 
attempted separation into benign and malignant growths is quite arbitrary and 
serves no useful purpose One of the first clearly described cases was that of 
Douty (1886) The most useful recent accounts are those of Davis and Cushing 
Van Wagenen, Turner and Simon, and Posey The following personally studied 
case illustrates most of the features of the disease 

Case I — Male age^l 57 Weakness of legs ataxia and falling to right side 

for 12 months Examination disclosed nystagmus right lower facial paresis and 
defective sensation of right side of face Diagnosis cercbello pontme angle tumour 
Operation partial removal of large firm but friable vascular tumour from this region 
patient died 3 days later from broncho pneumonia A’eero/'j>— Large residual mass of 
growth lay in cercbello pontine angle deeply mdentiog dorsal part of pons but pro 
jectmg only slightly into 4th ventricle Scattered here and there on the surface of the 
spinal cord and spinal nerve roots there were several small white or grey nodules 
the largest 3 millimetres m diameter Except for pneumonia thoracic and abdominal organs 
were normal Histoh^y (Figs 404 405) — Well di/Terentiated papillomatous growth 
closely resembling normal choroid plexus and showing much granular calcification The 
implant nodules on the spinal cord are of similar structure 

(1) Age and sex incidence 

Van Wagenen noted that the incidence of these growths is greatest m the first 
decade and declines with increasing age The ages of 72 cases reviewed by Posey 
were as follows 
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In one case the ^owth was found m a new bom infant Van Wagenen’s first 
case was only 3 months old and Posey’s case 6 months The sexes appear to be 
about equally liable 


(2) Site 

The fourth ventricle is the commonest site nearly 50 per cent of the growths 
arising here Rather fewer turnouts anse m the lateral ventricles and about 
15 per cent m the third \entricle Of 34 lateral ventncular tumours reviewed by 
Posey, 22 were left sided 11 right sided and 1 bilateral The almost completely 
824 
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irregular tumour filling and dibtendmg the left lateral and third ventricles 

Microscopically, almost all of the growths are of fully differentiated plexus like 
structure, and calcified spherules like those of the normal plexus are often present, 
especially m adults Turner and Simon, however, saw anaplastic features 
multinucleation and many mitoses, m their two tumours, which they therefore 
regarded as being malignant Needless to sav, marked anaplasia m a supposed 
choroid plexus tumour demands consideration of the possibility of it being a 
metastasis of an unsuspected glandular carcinoma elsewhere m the body, especially 
m the lungs, a possibility which only post mortem examination can eliminate 

(4) Metastasis 

Because of the benign micro structure and non invasive character of the 
growths, some writers have preferred to speak of ‘seeding’ rather than 
metastasis ’ the cerebrospinal fluid This seems to me to be a distinction 
without a difference , for what is metastasis but successful transplantation of 
tumour fragments 

The following are good examples of the dissemination of plexus tumours by 
the cerebrospinal fluid Biclschowsky and Unger saw a papillary growth of the 
lateral recess of the fourth •ventricle with multiple small implants on the basal 
meninges and cerebral cortex From a tumour of the posterior horn of the lateral 
ventricle Kono saw implants in the subarachnoid spaces and on the cranial 
nerves The papillary tumour of the fourth ventricle described by Toppisch had 
disseminated widely in the cranial and spinal meninges Intraventricular implants 
w ere recorded by Van W agenen (second case) and by Cairni and Russell Schuster 
saw diffuse and nodular thickening of the cranial memnges, which was mistaken 
at first for tuberculous meningitis but which proved to be glandular carcinoma 
this may have arisen m the plexus of the third ventricle, but the posbibihty of 
metastasis from an undetected primary carcinoma elsewhere cannot be quite 
excluded {See also Case I above and Fig 405 ) 

(5) Choroid plexus tumours in animals 

The common ‘ cholesteatomas of the choroid plexus of old horses, a large 
bilateral specimen of which is depicted by Nieberle and Cohts in their Fig 338, 
are not tumours but degenerative lesions However papillary tumours comparable 
with the human ones do occur in animals, eg the ‘ papillary adenoma of the 
ependyma ’ of the lateral \enlnclc of a mouse reported by Slye et al 
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extra ventricular position of the tumour m my case showed that it arose m the 
fringe of plexus which projects through LuschLa s foramen 




















Fjo 404 — Caie / Primary papilbry growth of choroid plexus ( x 75 ) 


(3) Structure 

The tumours arc usually vascuhr friable visibly papillary and sometimes 
gritty from granular calcification The extremes of size were exemplified by Van 



no 405 — Cflir / Metastasis on surfjceof spinal cord with calcified spherules ( 75) 

Wagenen s two specimens— m one case a small well circumscribed tumour which 
was rcmoNcd successfully from the lateral \cntriclc and in the other a huge 
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NEURILEMMOMA AND OTHER TUMOURS OF NERVE-SHE4THS 

The principal subject of this Chapter js the specific Schwann cell tumour or 
neunlemmoma, but along with this we must consider also the less distinctive 
fibromas of ner\es, for the two Kinds of growth may occur together, and there 
IS still uncertamtj regarding the histogenesis of the several components of the 
nerve sheaths Closer studies of their tumours will undoubtedly help to resolve 
this uncertainty 

neurilemmoma or SCHWANN CELL TUMOUR 

Masson s and Stout s names “ Schwannoma ’ and “ neunlemmoma * , and 
Mallory s and Penfield'*; name ‘ penneunal fibroblasloma ”, express the two 
opposing views regarding the histogenesis of this distinctive nerve-sheath tumour 
As the above heading indicates, I adhere to the former view , the structural 
evidence appears to me conclusive that this tumour indeed consists of neurilcmmal 
cells The irequentlv used name ‘ neurinoma ’ , introduced by Verocay, literally 
means nerve fibre tumour , and is therefore clearly inappropriate The only 
really characteristic structural feature of neurilemmoma is ihe regimentation of 
Its cells , the staining properties of its fibres are less distinctive 

(1) Age and sex incidence 

(a) 

The ages of Stout s 50 patients with neurilemmomas of peripheral nerves 
ranged from infancy to 65 years, with no preponderance at any particular age 
period Nielsen s 130 patients with acoustic nerve tumours ranged from 18 to 68 
years of age on admission, the highest number being in the fourth decade and 
the average age being 42 (m Cushing s senes it was 40) but the duration of 
symptoms before admission is not stated I kive examined 22 surgically removed 
acoustic tumours the ages of the patients at the time of operation ranged from 
17 to 65 13 of them were in the tlurd and fourth decades, and the mean age was 
37 The mean duration of symptoms was 32 months, the longest being 8 years 
m a man aged 51 The voungest patient, a girl aged 17, had had symptoms for 
one year Following are the details of my 2 youngest cases of neunlemmoma of 
extra-cranial nerves 

Caie I —A lumouT vthich had been prewnl for several >eats was removed from the 
middle of the tongue of a boy aged 15 It was a smooth en<^psulated ovoid maw 
1 5 centimetres in mam diameter Typical neurilemmoma vwh 

forming regular regimented groups and the fibres taking the usual slams for couag 
(Tig 406) 

Case II — Routine skiagrams of the chest of a boy aged 17 about to enter the Navy 
showed the shadow of a rounded mass in the upper posterior mediastinum behind 
root of one Jong This was rtanoved successfoJiy by Mr C J O Brown ol 
It was an encapsulated mass 3 centimetres m diameter composed partly of white tis 
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and partly of spongy vascular spaces Histology — Typical neurilemmoma with prominent 
regimentation of cells mtxed with areas of cavernous vascular structure like that of an 
angioma 

(&) Sex 

Females appear to be more liable than males , e g 61 and 39 per cent respec 
lively m Nielsen s senes of acoustic tumours, and 64 and 36 per cent m Cushing s 
senes My 22 specimens of acoustic tumour came from 15 women and 7 men 
Stout s 50 patients with peripheral tumours compnsed 28 females and 22 males 

(2) Site 

(o) Intracranial nerxes 

The acoustic nerve is the commonest single site and most of the tumours 
arise m or near the internal meatus In routine sections of temporal bones Hardy 



Fio 406 — Case I Neurilemmoma of longue (x 150) 


and Crowe discovered several examples of Uny sj'mptomless tumours of the 
auditory nerve deep m the canal Other cranial nerves are rarely the site of 
neurilemmomas Kovdes saw a solitary tumour of this Lmd on the oculomotor 
nerve Krajenbuhl reviewed the primary tumours of the trigeminal nerve and 
Gasserian gmglion no doubt some of these arc neurilemmomas similar to the 
auditory nerve tumours 

{b) Peripheral ncr\es 

Stout s review of peripheral neurilemmomas showed these to occur most 
frcqucnll) on mam nenes on the Oexor aspects of the limbs m the hands neck, 
scalp face longue and stomach the trunk was an infrequent site and no tumours 
were seen in the feet urogenital organs lungs oesophagus or rectum The 
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and in a similar specimen which I examined Other sues of neurilemmomas in 
my series included the tongue (Case I), parotid gland (Fig 407) the posterior 



Fio 409 oFrom the same specimen as Fig 40$ shelving two nerve cells included withm (he 
Nvhorled regimented tumour tissue ( x 350 ) 



lio 410 —Subcutaneous ncunlcmrooma onhe back of a Vioman aged 45 (x 120) 


mediastinum (Case 11) the scalp (Case HI below) the intestine (Case VIl below) 

» the medulla of the adrenal gland (Figs 40^ 409) the subcutaneous tissue of the 
back (Figs 410 411) and the spinal theca (Fig 412) 
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(3) Number of tumours, and concomitant Jcsions 

In most cases, structurally tvpical neurilemmomas are solitary growths 
unaccompanied by signs of neurofibromatosis or other lesions of the nervous 
system In a mmoritv of cases however, the tumours are multiple or are 
accompanied bv neurofibromatosis or bv minor stigmata of that disease This 
applied to 9 of Stout’s 50 cases Generalized neurofibromatosis ma\ include 
bilateral acoustic tumours, as in Gray s cases , tnd bilateral acoustic tumours 
are sometimes the principal manifestation of familial neurofibromato'iis (Gardner 
and Turner) My personally studied cases of neurilemmoma included one 



Fio 411 — Detail of Fig 410 (x 400) 

showing 3 separate tumours m the wall of the small intestine m a woman 
aged 58 another of multiple intestinal tumours in a woman aged 47 with neuro 
fibromatosis (Case VII below) and the following case with 2 tumours 

Case III — For yejrs a woman aged 45 had noticed 2 small rounded subcutaneous 
tumours one of the neck and one of the scalp These were diagnosed sebaceous 
cysts and were excised They proved to be solid tumours microscopically typical y 
regimented neurilemmomas 

The presence of a neurilemmoma therefore calls for careful search for tumours 
of nerves m other parts of the body , but in most cases none will be found 

(4) Structure 

(fl) Naked ey e appearance . j r r 

A neurilemmoma is well circumscnbed and often encapsulated, and, tt j 
arises from a Urge nerve, it shows the intact nerve bundles passing to one si e 
of ji or spread out over its surface Most tumours are rounded or ovoid u 
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and m a similar specimen which I examined Other sites of neurilemmomas m 
my series included the tongue (Case I) parotid gland (Fig 407), the posterior 



Fio 409— From the same specimen as Fig 40$ showing two nerve cells included wilhin the 
whorled regimented tumour tissue (x 350) 



• - » • • t ’ I'r i< ' < 

no 410— Subcufaneou$neunlefnmofnaofthebacLofawomanagcd45 (x 120) 


mcduslmum (Ca« II) llic scalp (Case HI bcloss) the mtestme (Case VII bclmv), 
• the medulla of the adrenal pland (Figs -IDS 409) the sulKutaneous tissue of the 
bach (figs 410 411) and the spina) theca (Fig 4)2) 
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m which regimentation is scanty or indefinite are indistinguishable from ordinary 
fibromas 

(n) Reticular or so-called “ type B ” tissue shows a disorderly loose meshwork 
of cells of variable shapes, often with plentiful intercellular vacuoles or microcysts 
containing watery or mucmoid fluid which stains bluish with haematoxylm 
Regimented cells and parallel fibre-bundles arc not found, and indeed collagen 
fibres are scanty or absent Type A and type B tissues are often present together , 
they are continuous with one another, but their junctions are usually abrupt 

(in) A third type of structure, the epithelioid, is less frequently described It 
shows closely aggregated plump cells with scanty intercellular spaces and fibres 
or with none Over small areas this superficially resembles an epithelial structure, 
but elsewhere it passes into the fasciculated or reticular type of growth I have 
seen this rather misleading type of structure m only two tumours, both from 
the stomach 

Nerve fibres are rarely to be found in the substance of the tumour , they lie 
outside the capsule, or at the most a few residual fibres may be found just withm 
Its margins 

Gross degenerative changes are unusual, but collections of lipoid laden foam 
cells are sometimes present, espcciallv m acoustic nerve tumours 


(5) Growth and behaviour 

Neurilemmomas grow slowly remain well circumscribed and ate readilv 
cured by local removal When the tumour involves a large nerve, it « usually 
unnecessary to excise the nerve , careful stripping of the nerve bundles from the 
surface of the growth will usually permit its enucleation A tumour which 
cannot be enucleated because it involves a nerve diffusely and without encapsulation 
is not a neurilemmoma Recurrence of a neurilemmoma may of course take 
place m situations where complete removal is not practicable as m the ccrtbcllo 
pontine angle , but m easily accessible peripheral sites, enucleation has rarelv 
been followed by Tecuncncc Malignant properties, infiltration and metastasis, 
are said never to occur (Stout) , but m my opinion an open mind is still called 
for on this point Is it not possible, even probable that malignant properties 
might be accompanied bv loss of nuclear regimentation and other structural 
features on which the recognition of a ncunlemmoma depends In the following 
case an invasive malignant growth, diagnosed microscopically “neurogenic 
sarcoma ”, showed distinct regimentation m parts Is it a neurogenic fibroiarcoma 
which happens to show regimentation or an invasive neurilemmoma, or a 
combination of both 

Case IV — For 2 years a woman aged 47 had noticed an increasing mass in the 
subcutaneous tissue of the abdominal wall below the navel Reventiv this had groivn 
more rapidly and some small satellite growths had developed around it It was excise 
along with the overlying skin The mam mass was rounded 3 centimetres in diamete 
well defined but was connected by strand like outrunners with 4 smaller adjacent Tioanj^ 
all composed of firm white fasciculated tissue Though not adherent to these 
the skin overlying them showed irregular white thickening of the dermis over 
3 centimetres m diameter /fmofegy—ModerateW cellular whorled and fascieulatca 
spmdle-celled growth well circumscribed in some places but diffusely infiltrating « 
subcutaneous tissue and dermis in others Prominent regimentation of the cells is 
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the tumour depicted m Figs 410 and 4tl was an elongated tortuous cylindrical 
growth 6 5 centimetres long and I 8 centimetres in diameter The tumour tissue 
IS usually of uniform texture, soft or moderately firm m consistency, and pink, 
grey or yellowish m colour Large tumours sometimes show some hydropic 
or cystic change 

(6) The microscopic structure 

The following rather distinct but of course not sharply separable patterns 
are encountered 

(i) Fasciculated or so called * tvpc A ’ tissue is the most characteristic often 
enabling the tumour to be identified at a glance It shows an orderly arrangement 



fio 412 — Inlraihccal neurilemmoma from a woman aged 55 ( x J20 ) 


of parallel cells and intercellular fibres, forming mlcrwoNcn bundles In thc>c 
the cells often he m (ransNcrsc parallel ranks separated by nucleus free /ones of 
densely aggregated fibres along with the terminal portions of the celts This 
alternation of fibrous and nuclear zones gives the distinctive palisaded or regi 
mented pattern The tcgimcntaiion nuy be m simple parallel bands or may take 
sinuous or complicated forms Masson drew attention to the close re^m 
blancc of the structure of palisaded tumour nodules to that of the ncunlcmmal 
supporting elements of Wagner Meissner tactile corpuscles and supported this 
comparison with some convmang photognphs Distinct icgimcntaiion is not 
ahiays present or il may be so scanty that it must be sought for The ncunicm 
moma fibres consist of a form of rcticulin or collagen which however stains 
somewhat dificrcniK from fibrobjisiic collagen With Van Gicson s stam it 
often assumes \arv mg tints of yellow orange and brown but m old dense tumours 
It stains red or pink like mcscnchvanal collagen Old collagenous ncunlemmorms 
cto 
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unchanged Docs it not indicate that what we chss under the general term of 
connective tissue is not uniform either in structure or function, but in each organ 
or system ma> have its own special endowment ” 

(1) Personally studied eases 

The following personally studied eases of neurofibromatosis exemplify many 
of the features of the disease 

Cow y — Male aged 40 A pale wi/cned bent man appearing much older than hu 
age had 10 brothers and sisters all healthy and there was no record of similar disease 



Fio 414— Cow y Neufofibromatous thickening of dermis including a nerve with ^at 
thickening of Its sheath {x 18) 

m any other near rcipincs The patient had hundreds of small painless skm tumours 
on his trunk limbs and neck with patchy pigmentation of the skin These had been 
present since childhood and had grown only slightly The largest growth in one ihi^ 
had increased in size from a diameter of 5 centimetres when he was 28 years old to 
6 5 centimetres 12 vcars later This tumour and a smaller adjacent one were excised 
microscopically they were soft seroi tran^ucent fairly well defined massus tjpical bcni^ 
neurofibromata of only moderate oelluJarity wtih no regimentation and wsh rccogtitzabie 
nerve fibres traversing the whorkd fibroblastic tissue in places (Fig 414) 

Cose yf — Male aged 35 w'lih no family history of neurofibromatosis had had a 
swelling in the right side of the neck since childhood without any increase in size in 
recent years Recentlv he had noticed atrophv of right thenar bilateral deafness an 
some headaches Enammanon showed a Jar^ diffuse fimi swelling in the nght upps 
neck With small extensions m the lower part of the neck an ill defined nodular ma 
3 centimetres m diameter in ihc right awHa a well defined subcutaneous mass 2 
m diameter on the outer aspect of left thigh a small projecting nodule on the oa 
of the scalp many pigmented patches on the of the trunk slight bilateral proptosis o 
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* present in parts especially where (he growth infiltrates adipose tissue (Fig 413) The 
intercellular matrix is partly collagenous and fibrous and partly mucinous Mitotic 
figures are few even m poorly difierentiated cellubr areas 

NEUROFIBROMATOSIS 

I do not propose to give a detailed account of the protean manifestations of 
this disease From an enormous literature I suggest the following papers for 
useful descriptions, reviews and sources of reference on visceral neurofibro 
matosis Banarjee and Chnsteller Grill and Kuzma, Barton and Inglis, Meyer , 



Fio 413 — Coif /t Malignant neurilemmoma of abdominal wall showing regimented cells 
infihratmg subcutaneous adipose tissue (x 120) 

on the association of neurofibromatosis with tumours or other lesions of the 
brain, spinal cord and mcmngcs Harbitz Martz Schaircr Scherer Worstcr 
Drought et al Turner and Gardner or with tumours of the optic nerve or its 
sheaths DaMs on the hereditary character of neurofibromatosis Gardner and 
Turner Turner and Gardner Grill and Kuzma on histogenesis Scherer Turner 
and Gardner, Baile> and Herrmann and on sarcomatous change Stewart and 
Copchnd (see also below) Neurofibromatosis may also be associated with 
pigmented moles (Chapter 58) with lipomas (Chapter 42) with chromafiln » 
tumours (Rosenthal and WiIIis) with rhabdom>osarcoma5 (Masson and Martin) 
or with cranio facial or other malformations (Weber and Bode Grill and Kuzma 
and other references by Stewart and Copeland) Muller described congenital 
ncurofibromatous macroglossia Good descriptions of plcxiform neurofibro 
matosis include those of Dc Morgan and Coupland and Flcng^ The following 
comment of the former made in 1875 i$ worth citing * It is an interesting 

piihologtcal fact that wcmayhascadispositiontoncw growths pcrxadmgcxicnsivcl> 

the connectiic tissue of nerve alone white all other parts of the body remain 
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or involves nerves diffusely for variable distances Nerve fibres are often to be 
found traversing the tumours Whorls and fasciculi m the growth often clearly 
follow patterns determined by the inclusion of neurofibromatous nerve bundles 
within It ft js as if the entire nerve has suffered expansion, with separation of 
all Its constituent fibres by a universal diffuse increase of all its sheath tissues 
The general structure and staining properties of the bulk of the tissue are usually 
' similar to those of mesenchymal fibrous or mucoid tissue, but m some tumours 
or parts of tumours the staining properties of the fibres arc indefinite and not 
characteristic of collagen Definite Schwann cells of the affected nerves can often 
be recogmzed m the ^owths, but it is often impossible to identify individual 
cells as either Schwannian or fibroblastic Many workers have concluded that 
the bulk of the neurofibromatous tissues is endoneunal or penneurial and fibro 
' blastic (e g Bailey and Herrmann) , others that it is mainly Schwannian (e g 
Stewart and Copeland) 

That Schwann cells do participate in the tumours in generalized neurofibro 
matosis IS shown by cases like Nos VI and VII above, m which charactenstic 
regimentation was found m one or more tumour< Refcn.ncc has already been 
made also to Stout^s finding that somccasesofneurilemmoma show minor signs of 
neurofibromatosis, and to the occurrence of acoustic neurilemmomas m cases 
of generalized neurofibromatosis 


(3) Sarcomatous change m neurofibromatosis 

The proneness of the lesions of neurofibromatosis to sarcomatous change ha^ 
long been recognized One of the earliest reports was that of Coupland and 
Balding (1877) who, m a patient with multiple subcutaneous fibromas, saw a 
myxosarcoma of the sciatic nerve with pleural and mediastinal metastases Other 
noteworthy reports and reviews include those of Westphalen, de Sanli, Hartman, 
Quick and Cutler Pienge Lewis and Hart, Hosoi, and Stewart and Copeland 
(See a/so Case Vtl above) 

The structure of the malignant growths is very variable Many contain 
myxosarcoma like areas, some resemble fibrosarcomas and others are highly 
cellular spindle celled or pleomorphic-celled growths Large compact masses or 
smaller groups of plump polyhedral cells are not uncommon, giving parts of the 
tumours a resemblance to anaplastic carcinoma Of course, these characters 
afford httle or no reliable evidence regarding the histogenesis of the neurofibromas 
but, as a group neurogenic sarcomas are rather different from the ordinary 
sarcomas of non neural mesenchymal tissues 


(4) General comments on neurofibromatosis 

(i) In spite of the great diversity of its clinical appearances, neurofibromatosis 
is one disease Multiple, cutaneous or visceral growths, diffuse plexiform growths, 
neurofibromatous elephantiasis of limbs or other parts, are all manifestations 
of a similar change 

(n) Most of the benign lesions of neurofibromatosis are not true tumours 
but tumour like developmental anomalies or hamartomas In many cases tnt 
growths remain stationary or increase m size only slowly over a period of many 
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the eyes and marked deafness The thigh tumour was excised microscopically it showed 
whorJed areas spindle-cellcd areas with regimented cells much loose poorly cellular 
connective tissue and some cystic spaces 

Case Vlt — Female aged 47 Since childhood skin of trunk and limbs had been 
covered wuh hundreds of small sessile tumours For last few months she had sufTered 
from pain m kft thigh weakness and an increasing abdominal mass Seirops \ — 
Retroperitoneal tumour 33 centimetres in diameter extended from lower pole of left 
kidney to pelvis adherent to sertebrae and to intestine on section tough fibrous with 
degenerated areas and cysts Multiple well-defined white fasciculated tumours were 



Fio 415 —Case VI! Neurofibroma of small intestine with included nerve cells of Auerbach s 
plexus (X80) 

present in wall of small intcsimc the largest 4 centimetres in diameter other viscera 
unaffected /fum/ffgi— tjrge tumour spmdle-cell fibrosarcoma Small tumours 
whorlcd and fasciculated benign 5pmdlc<«llcd growths, with slight regimentation m 
parts and with included cells of Auerbach 8 plexus (Fig 415) 

Case Vm {fteparteil by Rosenthal and Hi//u) — Male aged 52 Aerropjy — Many 

small cutaneous neurofibromata de\-oid of regimentation bilateral chromarnn<ell 
tumours of the adrenals fatal pulmonary tuberculosis 
These cases scscrally illustrate the not unusual absence of a family history of 
the disease the frequently long duration of the tumours x\ilh little or no increase 
in S17C the si>oradic distribution of tumours m some cases mulliplc intestinal 
tumours associated chromaflin tumours the usual absence of microscopical 
cMdcncc of the presence of Schwann cells but on the other hand the occasional 
presence of tcpimentation (Cases V! and VII) and the supers cntion of sarcoma 

(2) Structure of neurofibromata 

In most cases the structure of the multiple growths of neurofibromatosis is 
unlike that of the solittry neurilemmoma TTte tumour tissue js not \\cU>circum 
scribed or encapsulated but mingles with the surrounding dermal or other tissues 
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regimented growths with fibres staimng quite unlike collagen and densely col 
lagenous growths resembling ordinary fibromas This demonstrable collagen 
forming properly of Schwann cells at once impels attention to the possibility, 
suggested by Masson, that the supposedly fibroblastic endoneunum and pen 
neurium may be of neurolemmal origin or at least may contain neurolemmal ele 
menls Or, granting that the components of nerve sheaths may come from two 
distinct sources, perhaps they form a unified system, m which germ layer distinc 
tions have little meaning and in which there is a gradation of cell properties, from 
those of the distmctue Schwann cells in immediate contact with the nerve fibre 
to those of the non distinctive fibroblasts of the cpmeurium and perineurium 
remote from the nerve fibre 

In taking this view we would abandon sharp distinction between the supposedly 
ectodermal and mesenchymal constituents of nerve-shcaths and would regard the 
propeities of particular cells as determined by their positions m the nerves and not 
by their germ layer origin Adoption of this view would largely resolve the diffi 
culties m interpreting the structure of nerve sheath tumours According to it, we 
might expect to encounter tumours of distinctive Schwann cell type, others of non 
distinctive mesenchymal type, and others of associated, combined or transitional 
type And this, in fact, is what we find 


NEURO EPITHELIAL TUMOURS OF NERVES 

None of the few reports of supposedly primary epithelial tumours of nerves 
IS acceptable Stout (1918) described a patient with large tumours m the axilla 
and in the course of the ulnar nerve, composed of masses of epithelium like tissue 
containing rosettes said to resemble those of retinoblastoma In the absence of 
follow up and necropsy findings, it is impossible to exclude the possibility of a 
primary carcinoma of the lungs or of some other organ in this case Cohn 
reported the case of a man with a carcinomatous tumour of the cubital fossa 
involving the radial nerve , and although necropsy disclosed a large carcinoma 
of the right lung and metastases in many other organs, Cohn inclined to the 
clearly erroneous view that the cubital tumour was a primary epithelial grow th 
of the radial nerve Under the title * malignant neurinoma with epithelial 
elements ”, Brandes described a large tumour of the thigh m an old man 
this was spmdle celled but contained epithelial clumps, and epithelial metastases 
were found in lymph glands and lungs Brandes stated that no other primary 
growth was found, but failed to mention the stomach pancreas, thyroid and 
several other epithelial organs Stout (1935) reviewed the reported cases of sup 
posedly primary epithelial tumours of nerves and accepted 3 of them, but noted 
that they all differed in structure Stout and Murray reported as neum 
epithelioma ’ an anaplastic tumour of the radial nerve in a man aged 35, who 
later developed tumours m both lungs as revealed by radiographic evidence , the 
figures show a pleomorphic celled tumour without*distinct epithelial characters In 
my opinion none of the cases cited was of indubitable nature Unless \ ery thorough 
necropsy is performed in such cases the possibility of the nerve tumours being 
metastatic cannot be excluded Moreover, it must not be forgotten that compact 
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iears or throughout life The underlying developmental error is genetic at least 
m part and though its mam effects arc visited on nerve sheaths the development * 
of other parts of the nervous system and its envelopes may also be disturbed ' 
(m) The development of neurilemmoma of localiied progressive fibroma 
or of neurogenic sarcoma, must be looked upon as a supervention on the original 
lesion, a supervention to which, however, it is strongly predisposed 

SOLITARY NEUROFIBROMA AND NEUROGENIC SARCOMA 

Solitary neurofibromas and neurogenic sarcomas, structurally similar to 
those of von Recklinghausen s disease, but unaccompanied by any signs of that 
disease, are relatively common My own expenence includes a benign ncuro 
fibroma of the radial nerve in a man aged 21, a small neurofibroma of the oculo 
motor nerve (reported by Elder) a neurogenic sarcoma of the peroneal nerve of a 
woman aged 27 and the following case of sarcoma of the radial nerve 

IX — A man aged 22 noticed a painful rapidly enlarging swelling m 
his fight cubilal fossa This was diagnosed abscess and was incised but no pus was 
found Biopsy showed rapidly growing spindle-^llcd sarcoma Amputation above the 
elbow was performed and dissection and microscopical exairunaiion showed the tumour 
to extend diffusely along the radial nerve and to invade neighbouring veins Death 
occurred one year later Secropsv showed multiple meiastascs m both lungs several 
bones retroperitoneal tissues pelvic lymph glands scalp and medulla of left adrenal 
//iiietogi— -All tumours showed diffusely infiltrating plcomorphic-ccllcd growth with 
some distinctly myxosarcomatous areas 

HISTOGENESIS OF TUMOURS OF NERVE SHEATHS 

From the foregoing account the following conclusions emerge 
(i) There occurs a distinctive nerve sheath tumour, usual!) sohtar) and 
benign the structure of which shows (conclusively. I think) its derivation 
solely from the neunlcmmal cells of Schwinn, and which therefore is 
appropnatclv called neurilemmoma ’ 

(») Most of the lesions of generalized neurofibromatosis do not show this 
structure but ncunlcmmomas may develop m cases of this disease 
(ill) Benign nerve sheath tumours resembling those of neurofibromatosis 
and devoid of distinctive neurilemmoma structure also occur as solitary 
growths 

(iv) Malignant growths occur as isolated lesions or in cases of neurofibroma 
tosis these rarely show anv evidence of ncunlemmomatous structure 
but occasionally they do so 

Correct concepts of the histogenesis of nerve sheath tumours arc of course 
dependent on correct concepts of the histogenesis of the nerve sheaths themselves 
The most widely icccptcd view has been that the Schwann cells arc special ecto 
dermal derivatives of the neural crest and arc to be distinguished sharply from 
the mcscnchj'mal fibrobhsts of the cndoncunum and perineurium Studies of the 
proliferation of Schwann cells in injured nerves and m Miro (Masson , Murray 
and Stout Murni) Stout and Dradlcy) while showing that these cells probably 
do possess distinctive characters not shared b> mesenchymal cells haveshownloo* 
that Schwann cells can form collagen This propeny is clear also from the struc- 
ture of ncunlcmmomas m which all gradations can be traced between typically 
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polyhedral celled areas of neurogenic sarcomas may simulate anaplastic epithelial 
growth, but this appearance does not warrant calling the tumour ‘ epithelial ’ 

TUMOURS OF NERVES IN ANIMALS 
Multiple dermal fibromata apparently comparable with human neurofibro 
matosis, have been described in the horse, dog and deer (Feldman) , and 
Nieberle and Cohrs described and depicted multiple diffuse neurofibromata 
of the axillary plexus, sympathetic nerves and heart m the ox Some solitary 
fibromas and fibrosarcomas in animals also show structural evidence of origin 
from nerve sheaths Young and Olafson saw multiple nerve sheath fibromas in a 
family of brook trout these tumours had a whorled structure but no nuclear 
regimentation, so that the authors diagnosis of neurilemmoma is question 
able Lucke however, saw undoubted neurilemmomas in 76 adult fish belonging 
to 3 species of snappers , 65 of the fish had solitary tumours 7 had 2 tumours 
and 4 had more than 2 tumours each Nelson c/ observed neurilemmomas of 
the ears of rats which had been fed for long periods with crude ergot 
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respectively The tumours described by Moore (1885) and Chaffey (1885) 
also were undoubtedly adrenal neuroblastomas Dalton’s case (1885) of ‘ mfil 
trating growth in liver and suprarenal* in an infant 6 weeks old is of special 
interest, because Dalton clearly described and depicted the characteristic arrange 
ment of cells in rosettes m the adrenal tumour, and because m spite of the great 
size of the hepatic growth as compared with that m the adrenal he suspected 
the tumour of “ originating m the medulla of this organ The liver affection 
might then be secondary ” An admirable example of scientific caution which 
some modern writers in this field would do well to emulate > 

In spite of correct identification of the nature of the tumours by Marchand m 
1891, the erroneous view that they were sarcomas persisted well into the present 
century In 1901 Pepper described as “congenital sarcoma of the liver and 
suprarenal the syndrome of massive hepatic metastasis from adrenal neuro 
blastema, which is now often called “ Pepper’s syndrome *’ In 1907, Hutchison 
laid emphasis on the syndrome of ‘ suprarenal sarcoma in children with metastases 
in the skull ” , he suggested that some of the tumours may have been, not 
sarcomas, but “malignant hypernephromata but he did not mention their 
possible neural origin So also Tileston and Wolbach (1 908), though they observed 
cell rosettes in a tumour which had produced Hutchison’s syndrome, failed to 
appreciate their significance 

The view of Ribbert and his school that the tumours were ‘ gliomas ’ had a 
deservedly short life As examples of cases reported as such may be mentioned 
those of Kuster (1905) and Schilder (1909) Kustcr’s report is of interest in that 
m her first case bilateral adrenal tumours were present in an infant 14 weeks old 
and m her second case the subject was an adult , while Schilder’s case was that 
of an infant only 7 days old with a tumour of the abdominal sympathetic 
chain In both Kuster’s and Schildcr’s cases the tumours contained prominent 
rosettes 

The true nature of the tumours was first recognized in 1891 by Marchand, 
who likened the tissue of the tumours to that of the developing sympathetic 
ganglia This view was more clearly stated by Wiesel (1905) who strongly 
criticized Kuster s identification of the rosettes as gliomatous, and insisted on 
their identity with the ‘ Markballcn ’ of the embryonic adrenal medulla 
or sympathetic ganglia (see Fig 416) Wicscl also noted that such groups of 
sympathetic formative cells may be found m the adrenals as late as puberty 
A most important paper which finally established the identity of the neuro 
blastemas was that of Wright (1910) who reviewed previous records, reported 
several new cases, and gave some beautiful photographs comparing the rosettes 
and parallel bundles of fibrils seen m the tumours with those seen in embryonic 
adrenal medulla and sympathetic system One of Wright’s cases was a still bom 
male infant with tumours in both adrenals 

Subsequent contributions of importance include those of Herxheimer 
and Wahl in 1914 Herxheimer using the Bielschowsky method ga'® 
proof for the first time that the fibnis in an adrenal neuroblastoma were 
fine nerve fibres His specimen also afforded proof that the fibres arose as out 
growths of the cells and were not formed by sheath cells, since unlike the well 
differentiated ganglioneuromas the tumour contained no sheath cells , i c the 
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NEUROBLASTOMA AND GANGLIONEUROMA 

By neuroblastoma \s meant a tumour consisting of immature undifferentiated 
neuroblasts , and by ganglioneuroma is meant one consisting of well differentiated 
nerve cells and fibres The two types of growth are not sharply distinct however » 
many tumours of transitional or mixed structure occur and the two names denote 
merely the poorly differentiated and the highly differentiated members of the same 
species, the former rapidly growing and malignant the latter slowly growing and 
relatively benign All intermediate gradations of structure and behaviour are 
observed Hence while m the several sections of this chapter it will be convenient 
for descriptive purposes to consider separately the two mam types of growth 
the unity of the entire group of tumours must never be lost sight of 

Contrary to what we might have anticipated, these nerve cell tumours arc 
extremely rare (if indeed they ever occur) m the central nervous svstcm while 
their most frequent sites of origin arc the adrenal glands and the ganglia of the 
sympathetic system Although they sometimes appear first in adult life, they 
are much more frequent m infancy and childhood indeed rivalling the embryonic 
tumours of the kidney as the commonest form of malignant neoplasm m children 
The structure of the incompletely differentiated tumours of this group resembles 
that of the immature tissue of developing sympathetic ganglia and recognition of 
this similarity was an important step m our knowledge of the histogenesis 
of these tumours 


HISTORICAL OUTLINE 

(1) Neuroblastoma 

The history of the imperfectly differentiated neuroblastomas showa three 
periods in the first period the tumours were called sarcomas” in the second 
period they were regarded as of glial nature and finally their true ncr\c*cell 
character was fccognizcd 

Although in the first period the specific nature of the tumour cells as s>mpa 
thetic formative cells was not known and the tumours were regarded as round 
celled sarcomas or lymphosarcomas many of the early recorded tumours 
are readily recognizable Possibly ncuroblastomatous was the tumour described 
by Morgan (1879) as sarcoma of the scapula in an infant 9 weeks old the 
left adrenal as well as other viscera contained growth and the sarcomatous 
tissue showed some parts dclicatel) fibrillatcd Certainly ncuroblastomatous 
was the tumour reported by Abercrombie (1880) as ‘ multiple sarcomata of cranial 
bones m a female child aged 4 there was a tumour beneath the left adrenal 
accompanied by a chain of involved lumbar l>anph glands and multiple deposits 
m other parts of the skeleton as well as the skull So also Parker s case (1880) 
of congenital sarcoma of the liver was clearlj one of adrenal neuroblastoma 
With sccondar) disease of the liver Abercrombie s and Parker s cases arc the 
first records of tie sjndromcs later described b> Hutchison and Pepper 
843 
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‘ sympaihicoblastoma”, “s>mpathogomonoraa”, “ganglioi^ropathicobiastoma" 
AU of these names* are conect enough, but of course do not denote different 
tumours Rigid classification and nomenclature are impossible because of the wide 
range of differentiation m different tumours or even m one tumour, as particularly 
insisted on by Wahl, Robertson, and Blacklock (1934) The only valid objection 
to the simple name neuroblastoma ” for the entire group of imperfectly differ 
entiated tumours is that, as Wahl’s, case showed, the tumour cells may sometimes 
display their potentiality for differentiating into chromaffin cells as well as ner^e 
cells This, however, is a ^er> tnflmg defect, which the other names mentioned 
abo\e do not remedy , and Wahl himself considered “ neuroblastoma the 
simplest and best name it may be added here that the number of tumours m 
which, like Wahl s, chromaffin cell potency is displayed is very small , in the great 
majority of cases any differentiation displayed js m the direction of the formation 
of neurones only, i e the cells arc potential ncuroblasts, and the name “ neuro 
blastema ” is unresen-edly applicable The occasional cases m which some 
of the cells show a supplementary direction of differentiation do not justify 
additional names 

(2) Ganglioneuroma 

Correct identification of nerse cell tumours was of course made first with 
the well differentiated growths containing easily recognizable ner\e cells Prior 
to Virchow *s classical work on tumours (1863-1867), the term “ neuroma ’ had 
been applied to all new growths arising from nerves, most of which were of course 
tumours of the nerve-sheaths Virchow proposed a distinction between these 
false neuromas” and “true neuromas” composed of nervous elements 
proper A true neuroma containing nerve cells Virchow proposed to call “neuroma 
ganghocellulare ” , though no proven case of this kind had so far been described 

The first clear mbtance of a nerve cell tumour justifying Virchow’s prophetic 
terminology was that described m 1870 by Loretz, an encapsulated growth of 
the thoracic sympathetic chain in a woman of 35 years containing well formed 
unipolar nerve cells and non mcdullated nerve fibres This was followed m 1879 
by Key s account (inaccessible to me) of a ganglioneuroma of the nose in a man 
aged 31 years, presumed to have arisen from the infra orbital nerve , and bv 
Wezchselbaum s report (I88I1 of a small well defined ganglioneuroma of the 
medulla of the adrenal ^and in a man aged 76 years No cases were reported 
for the next 18 years, until 1898, when Busse described a huge retroperitoneal 
ganglioneuroma m a boy aged 4 years 

From then on therv. appeared an increasing number of reported examples of 
ganglioneuroma, the favourite sites of origin of which were soon tecognired to 
be the sympathetic system and adr^al glands These were fully reviewed in the 
papers of Beneke (I90J) and Wegelm (1909) An unusual case was that described 
by Knauss in 1898 A female child aged 3 had many widespread subcutaneous 
tumolirs consisting of non mcdullated and a few meduUated nerve fibres and 
many nerve cells Knauss found the tumours to be related to small arteries 
and believed them to have arisen from the perivascular sympathetic plexuses A 
similar case was described m 1902 by Beneke and Kredel (cited by Herxheiiner) 



HISTORICAL OUTLINE 


845 


formation of nerve fibres precedes the development of sheath celts in these neural 
tumours Another paper of note vvas by landau (1912) who gave a thorough 
review, added three typical examjrfes (one with bilateral adrenal growths and 
hepatic metastases m a new bom infant)* noted the range of structural differ 
entiation m this group of tumours and its correspondence with their degree of 
malignancy and suggested that the chief period of sympathetic differentiation m ^ 
late foetal and early post natil life accords well with the time of origin of the 
tumours and pomls to their dysontogenetic nature Robertsons paper (1915) 
stressed the occurrence of all combinations of, and transitions betuecn, well 




Fjo 416— Coeijaesanghon of 4 monihs human foetus showing ncuroWastic rescues (■■' 125) 

differentiated ganglioneuromas and undifferentiated neuroblastomas Blumcnsaal 
(1928) drew special attention to the occasioml appearance of ncuro 
blastemas in adults {although Blumcnsaal s own report is not completely 
convincing probably owing lo the long interval of 48 hours after death before 
the mitcnal was obtained) Dulbrmg (1928) and Rmschcid (1936) confirmed 
Hcrxhcimcr s earlier finding of the specific staining properties of the >oung nerve 
fibres m neuroblastomas the second worker observing m the tumour cells 
themselves a fine silver siainabic fibrillary network resembling that scert in 
normal neuroblasis and stressing the variable degree of neurone differentiation 
to be seen m these tumours 


!\ontenc!aturc 

\arious workers have proposed elabontc schemes of classification and 
nomcnchturc for the tumours according to their degree of differentiation In 
nddilion to neuroblastoma and neuroevtoma other names which 
have been used include the following sjTnpiihoma cmbryonalc 
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ganglioneuroma, of weight 1,020 grammes, successfully removed from a woman 
aged 27 , and Cappell’s excellent account is accompanied by particularly 
beautiful microphotographs 

AGE INCIDENCE 

(1) Neuroblastomas 

On the average, neuroblastomas make their appearance decidedly earlier 
than ganglioneuromas Collected records {see for example, Scott et al, 1933) 
show that in about one half of reported cases the patients have been less than 
2 years old, and at least three quarters of them less than 4 years In some cases 
the tumours are known to have been present at birth, even causing dystocia 
Wells (1940) has given an excellent review of congenital neuroblastomas, which 
includes those of Dalton Richards, Wright, Landau, Fischer, Hagstrom and 
Rinscheid, as well as 4 cases described by Wells himself 


Fig 417 — From pulmonary metastasis of a primary neuroblastoma of the coehac ganglion in 
a man aged 51 showing cells in rosettes and wavy parallel zones with intervening fibrils 
{Dr Leila M HawKsIey s specimen from Cancer Hospital London) (X 340) 

However, the exact age distribution is still uncertain because the occurrence 
of adolescent and adult cases has been clearly recognized only within recent years, 
and such cases are still being misdiagnosed by both clinicians and pathologists 
e g as ‘ Ewing s tumour ’ {see beh^^) The earlier reviewers of the subject, e g 
Landau and Herxheimer, believed neuroblastomas to occur only m childhood , and 
the clinical prominence of the striking syndromes first described by Pepper 
and Hutchison undoubtedly led to overestimation of the frequency of the earlier 
appearing tumours of this class A correct estimate of the age distribution of 
neuroblastomas will be possible only when clinicians and pathologists are much 
wider awake to the occurrence of adult cases like those reviewed by Blumensaat 
and like that depicted in Figs 417 and 418 and are much less prone to mis 
identification of adult and adolescent cases as indicated m my 1940 paper on 
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A case descnbed b> Bruchanow m 1899 resembled Wctchselbaum’s case m that 
the tumour ^^as a small \vell defined nodule m the adrenal gland m an elderly 
person a woman aged 65 In 1901 Beneke gave a detailed account of 2 carefully 
studied ganglioneuromas In the first case one of pelvic ganglioneuroma m a 
woman aged 25 Beneke noted all transitions between small and large nerve cells 
observed that the jounger cells were aggregated m groups which he regarded as 
centres of proliferation commented on the frequent presence of multiple nuclei 
in the celL and concluded that the ganglion cells were the essential neoplastic 
element m the growth that the nerve fibres were produced by the cells and that 
the abundant Schwann cells constituted an accompanying stroma to the fibres 
Beneke s second case a large retropcnloncal tumour m a girl aged 10 vvas the 
first reported instance of a malignant ganglioneuroma with metastascs The 
bulk of the growth consisted of well differentiated ganghoneuromatous tissue 
but some areas presented small poorly dificrcnlialed cells devoid of fibres and 
a metastatic deposit m an adjacent lymph gland had a similar undifferentiated 
structure Another case of ganghoncuroma with metastascs m lymph glands 
was described b> Miller (1908) who saw well differentiated nerve cells and fibres 
m the secondary growths In an excellent paper in 1909 Wegehn m describing 
a large retroperitoneal ganglioneuroma «n a girl aged 20 was the first to demons 
trate differenUal staining of neurofibnls m the tumour cells and nerve fibres 
by the Biehchowsky method 

Falk (1907) was the first writer on ganglioneuromas to support the cell chain 
theor> of the origin of nerve fibres He believed that m a large retroperitoneal 
tumour which he examined he could trace the origin of the nerve fibres from 
the Schwann cells independently of the ganglion cells a belief which his poor 
illustrations did little to support The controversy between the neurone and 
cell chain theories was voiced m many subsequent reports of ganglioneuromas 
but since the final proof of the correctness of His s neurone theory by the expert 
menial work of Harnson (1908) this controversy is now only of historical interest 
and may be dismissed by referring to the discussions of it from the pathological 
aspect by Hcrxhcimcr (1914) and Wahl (1914) 


In the subsequent development of our knowledge of the ganglioneuromas 
the following principal landmarks may be mentioned Hcrxhcimcr s paper in 
1914 was a most excellent account with a full discussion of all previous reports 
of ganglioneuromas neuroblastomas and chromaffin tumours and of the lusto 
genetic kinship of the three t)pcs Another comprehensive review m the same 
jcir was that of Wahl who also stressed the mtcrrclationship of the three varieties 
of sjanpathctic neural tumours and who described an adrenal tumour containing 
all three kinds of tissue Robertson (1915) cmpliasizcd the occurrence of tumours 
of tnnsitional or mixed ginglioncuroblastoma structure presenting all possible 
combinations and degrees of diffcrcntmion Dunn s paper m 1915 was an 
cTcclJenl and succinct account withadmirableillustrations Tumours of transitional 
and combined i>pc and multiple tumours of the sjTnpathclic sjstcm arc the 
subject of mother valuable recent paper bj Wahl and Craig (1938) The tumour 
described b> Cappcl) (1929) was a notable example of a large benign retroperitoneal 
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or idull life mci in i feu cisc^ smiH quicsceni ginglioncuromas ha^cbccn 
di'icovcrcd mtidcnl illy nt necropsy in middle nped or old people, c p. m Wcichsel 
b mm s CISC U 76 years of age The approximaic age disiribution may be judged 
from the folloumg figures In llcrxheimcr s revicu of 25 eases of adrenal gandio- 
neuromas uiifi ages at the imic of operation or death recorded 15 ucrc under 
20 y<. irs of age 2 ucrc bclucen 20 and 70 4 bclucen 70 tand 40, and 4 older In 
Wahl s rcMCu of ganglioneuromas of all sites 29 out of 47 eases ucrc under 
70 scars of age 
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Tio 4t9 —Coie / A group of nerve ctlli »n a panglioncurorru of Ihc thoravJw svtnpalf^u 
Cham (''120) 

The folloumg ease exemplifies the accidental discovers of a benign quiescent 
ganglioneuroma 

Case / —Routine railiographtcal exammnion of the chest of a woman aged 24 poor 
to her joining the Scniccs allowed a well-defined rounded shadow in the left lung field 
thought to be a h>datid After 2 >ear» work in the Land Arm> without diwbiliiy, she 
contemplated marrngc and returned for advice Skiagrarrs showed no change in the 
mass which was seen to he behind the lung Opcniion b) Mr C d O Drown disclosed 
an ovoid paravertebral tumour overlying the heads of the 5lh to 7ih nb$, 

12 centimetres m mam diameter and weighed 16 ounces To the naked c>c it resembled 
soft ©edematous fibrous tissue throughout Mteroscaplcnlh it consisted of abundant 
non mcdullatcd ncrv-c fibres accompanied by much fibrous sheath tissue and of scattered 
small groups of rounded sjmpaihetic ganglion cells (fig 419) 

In vjcu of the relative benignancy and slowness of growth of these tumours 
Jt IS clear from the foregoing facts tW they must take origin very early 
It seems probable ihit their time of ongin may be identical with that of the 
neuroblastomas, that the entire group of tumours is dysontogenetic or embryonic 
in character, and that they differ amongst themselves only m rate of growth 
and hence malignancy Rapidly growing tumours will make their clinical appear 
ance at an early age and will kill speedily, slowly growing welt differentiated 
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Ewmg s syndrome No doubt cscn when this is achicNcd there wiU sliU be a 
great preponderance of cases in infancy and early childhood but this wiH certainly 
be less cKtreme than is at present supposed 

Landau and others ha\e emphasized the general correlation between the age 
of appcirance of the tumours and their degree of histological differentiation and 
clinical malignancy The earliest appearing tumours are usually the least differ- 
entiated most rapidly growing and most speedily fatal Thus tumours producing 
the Pepper syndrome present at birth or api^anng during infancy are usually 
very rapidly fatal and consist wholly of diffuse round celled growth m which 
rosette formation is often indistinct or absent Tumours producing Hutchison s 
s>ndrome appear on an average a little later often m children between 2 and S 



FiQ 418 — Dcuil of ncuroblastic rosettes from the same tumour as Fig 4t7 (x 503 ) 

years old arc a little less rnpidly fatal and consist of tissue which though cellular 
and npidly growing frequently shows rosettes and which is sometimes associated 
with well differentiated ganglioncuromatous tissue m the pnmary growth (eg 
Cases in and IV below) Neuroblastomas in older children adolescents and 
aduUs arc often of slower grow-ih (eg 4 years known duration m Case VII 
below) and may show a high degree of rosette and fibnl difftrcntnlion It must 
be admitted however that there arc manyctccpiions to the general rulcof paral 
Ichsm between the age of onset and the degree of milignancy of the tumours 
(fa BlacKIock) 

(2) Canghoncuromas 

As might be expected from their greater differentiation and slower rates of 
growth ganglioneuroma', make ihcir presence known rather liter on the average 
ihm RcuroWavtomas While many of them appear during childhood in a 
considenbk proportion of cases their appcirance is delayed unid idolescmce 
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333ust be treated with caution, tn BlacKJock’s series the reverse was the case 
I know of no reported case of bilateral adrenal ganglioneuroma 

(2) Multiple primary tumours 

While metastasis certainly accounts for some of the bilateral adrenal growths, 
there is no doubt that primary affection of both adrenals occurs Thus, Landau 
observed neuroblastomatous replacement of the medulla of both glands .n a 
new bom infant m which the liver was the only other viscus affected , Wnght 
described bilateral adrenal tumours m a still born child , and m Potter and 
Parrish s case (also recorded by Wells), an 8 months foetus exhibited not 
only large bilateral tumours involving both adrenals but also widespread neuro 
blastomatous and ganglion cell tumours of sympathetic ganglia, the vagus nerve, 
and the wall of the bladder Pick indeed thought it possible that, since 
sympathetic cells are widely distributed in the body, multiccntnc origin might 
account for secondary growths m other situations, such as the liver and skull , 
but It IS clear that genuine metastasis is responsible for most of the secondary 
tumours m viscera and bones Genuinely multiple primary tumours m different 
parts of the sympathetic system are certainly rare , a typical example is reported 
by Wah! and Craig who also give other references Rare cases like those of Knauss, 
BeneKe and Kredcl, and Smith, with many subcutaneous ganglioneuromas 
presumably ammg from the perivascular sympathetic nerves, constitute a special 
group Smith’s case is particularly notable m that the subcutaneous tumours 
had been present since birth, and necropsy disclosed also an adrenal neuro 
blastema 

(3) Neuroblastomas and ganglioneuromas of abdominal viscera 

Other than the adrenals and mam sympathetic nerves, tumours have been 
observed m the uterus (Pick , Fiagerland and Sikl,) mesentery (Jones), intestine 
(Poate and Inglis), and bladder (Potter and Parrish) Ritter’s report of 2 cases 
of ‘neuroblastoma of the intestine” m elderly people is unconvincing, the 
microphotographs of his first case indeed strongly suggest an argentaffin carcinoma 

(4) Neuroblastomas and ganglioneuromas of the central nervous system 

It IS very doubtful whether neuroblastomas or ganglioneuromas ever occur 
in the central nervous system As to the former, many workers have looked upon 
the medulloblastomas as ” neurocytomas * or as ambivalent growths represcntins 
both neuroblasts and spongioblasts While this may indeed be the case, the nature 
of the medulloblastomas is still unsettled {see discussion by Cox, 1933 , and also 
^ m Chapter 52) , and there is certainly no warrant for grouping them and the 
retinal tumours along with the adrenal and sympathetic neuroblastomas, as 
Ewing has done Such an artificial identification of three quite distinct kmds of 
tumours, merely because they are all malignant, poorly differentiated cellular 
neural growths occurring early rn life, is to be strongly deprecated 

The diagnosis of ‘ ganglioneuroma** which has been made for occasional 
tumours of the brain Of cord must also be questioned The first report 
kind was that of Worcester (1901), followed by those of Schminke (1910) 
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tumours n\i 1I often have a deferred entrance on the clinical stage and will be less 
rapidly dangerous or may even remain quite harmless into old age We will 
return to this subject later in discussing histogenesis 

SEX INCIDENCE 

The sexes differ Iiftit, if at all, m their proneness to ganglioneuromas and 
neuroblastomas Some series of cases and reviews have suggested a slightly 
greater incidence m females than in males , e g in Herxheimer s review of adrenal 
tumours, there were 17 female cases of ganglioneuroma to 6 male and 13 female 
cases of neuroblastoma to 7 male 25 of 40 cases of ganglioneuroma reviewed 
by Wahl were in females , Scott and Palmer’s review of extra adrenal neuro 
blastemas comprised 18 female and 9 male cases and 11 of Blacklock s 18 cases 
were in female children However, these numbers are all small and the sex 
differences not very great and a review by Scott and co workers of cases of 
adrenal neural tumours covered 64 males and 53 females Further collected 
figures will be necessary to determine whether any real difference of sex incidence 
exists 


SITES OF ORIGIN 

(1) Adrenal glands and sympathetic ganglia 

Almost all neuroblastomas and ganglioneuromas demonstrably arise from 
the adrenal glands or sympathetic nervous system The adrenal glands 
are the most frequent single site of origin of these tumours nccounling for 
about one third of all cases The abdominal and pelvic sympathetic chains and 
associated mam ganglia the coehac and mesenteric ganglia arc the sites of origin 
of about another third of the tumours vvhilc the remaining third arises from the 
cervical and thoracic parts of the sympathetic chains or from small peripheral 
ganglia situated m the viscera themselves Thus the adrenal glands and abdominal 
parts of the sympathetic system arc the sources of two thirds or more of the 
tumours and most of these probably about one half of all tumours arise in 
the adrenal glands or the great ganglia m their immediate neighbourhood Avail 
able records suggest that ganglioneuromas arc somewhat less frequently of 
adrenal origin than neuroblastomas Useful reviews of the distribution of the 
tumours arc those of Wahl Wahl and Craig Scott and Palmer and McFarland 
and Sappington Reports and reviews of cervical tumours include those of 
McFarland and Sappmgton Land and Shumackcr and Lawrence 

The right and left sides appear to be about equally affected contrary to the 
impression obtained b> some of the earlier workers from review of the few eases 
first recorded Tlius m 1909, Wcgcim found 14 of 18 recorded sympathetic and 
adrenal ganglioneuromas to be left sided a difference which he suggested might 
be related m some way to the asyanmciry of the embryo However larger series of 
cases show that the difference which impressed Wegclin was fortuitous Thus 
of 116 adrcml neuroblastomas reviewed by Scott et al 47 were right sided 
53 left sided and 16 bilateral The figures given bv Scott ct ai sugeestmg that 
right sided adrenal neuroblastomas occur al earlier ages than left-sided ones 
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a stroma to the neurobhstic or ganglioneuromatous grow th, and hence that stnctly 
speaking there arc no such tumours as ghomas Singer and Seder’s descriptions 
and generally poor photographs will not convince many to thcir belief, which is 
mentioned here only as an example of the surprising extremes to which histo 
pathologists can be led by a pel hypothesis and a collection of stains 

COEXISTING DEVELOPMENTAL ABNORMALITIES 

Since neuroblastomas and ganglioneuromas take origin during the foetal or 
early post-natal period, it is pertinent to inquire whether they show any association 
with other disturbances of development Such association has I believe, been 
observed m onlj 3 cases, m that of Mittcibach and Szekely and m 2 cases 
mentioned by Wells In the first case a male infant exhibited, m addition to a 
left adrenal neuroblastoma with hepatic metastascs, bilateral cleft hp and palate, 
microcephaly, defective corpus callosum, and patent ductus arteriosus One of 
Wells s cases was that of a full-term female foetus with a tmy neuroblastomatous 
focus m one adrenal, and also hydrocephalus, extensive spina bifida, coarctation 
of the aorta, patency of the ductus arteriosus, absence of the left ureter, and a 
malformed nb In a second case, Wells saw in a slightly premature male foetus, 
a small neuroblastoma of the right adrenal, and also persistent vitcllme duct, 
vascular anomalies of the bram, and a thymic cyst 

HISTOLOGV 

Here it must be recalled that neuroblastomas and ganglioneuromas are not 
distinct species and that tumours of mtcrmcdiatc and mixed structure frequently 
occur We will consider the structure of each of the three varieties m turn 

(1) Neuroblastomas 

The most rapidly growing of these tumours, e g many of those responsible 
for the Pepper syndrome and some of those responsible for the Hutv-hison 
syndrome, show little or no sign of recognizable neuroblast differentiation , 
they consist of closely aggregated small rounded or polyhedral cells devoid 
of arrangement except in so far as this may be determined by the pattern of 
the tissues infiltrated The diffusely cellular undifierentnted character 
of these growths accounts for their having been classed by their first discoverers 
as “ round celled sarcomas ” The cells are fairly uniform in size and appearance, 
being usually 8 to 12 microns m diameter, with scanty lU defined cytoplasm, and 
each with a single spherical or slightly ovoid nucleus 5 to 8 microns m diameter 
Mitotic figures are plentiful 

Less rapidly growing neuroblastomas show various stages in the early dtiler- 
entiation of neuroblasts, namely, grouping of the cells m rosette like clusters an 
the development of cell processes and young nerve fibres These fibres constitute t e 
centres of the rosettes or form parallel bundles In section, each reset e 
consists of a group of 20 or 30 cells arranged in a ring between 30 and 80 mi^ons 
m diameter around a central nucleus free fibre zone devoid of a lumen These 
rosettes exactly resemble those of developing sympathetic ganglia (compare 
Fig 416withFigs 417,418,423 and 429) The cells forming a well differentiaiea 
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Robertson (1915) and others More recent revie%vs and additional reports 
include those of Watjen (1930), Courvillc (1930 and 1931), Alpers and Grant 
(1931), Cox (1932) Kernohan et qI (1932) and Singer and Seiler (1933) The 
only one of these tumours which I have personally studied is that of Cox s\hose 
paper and figures, I think it correct to say, appear to substantiate his diagnosis 
of ganglioneuroma " more convincingly than those of any other contributor in 
this field and with whose diagnosis I at that lime agreed Yet Cox himself, 
m the light of further experience, is now fully satisfied that his former diagnosis 
was incorrect and that his tumour was an astrocytic glioma the cells of which 
somewhat resembled nerve cells in their structure and staining properties I have 
his permission to record his changed opinion which from my osvn rc-cxamination 
of his specimen, I share The following quotation from a later paper by Cox 
(1933) epitomizes well our reasons for revising our opinion regarding this 
particular specimen and for rejecting as unproved the diagnosis of ‘ gangho 
neuroma ’ by the other writers cited above Speaking of tumours so named 
Cox says, It is probably better at present to preserve an open mind concerning 
the true nature of many of these tumours Tumour astrocytes mav be exceedingly 
bewildering not only m their general shape but in the appearance of the nucleus 
Cells showing a nucleus with a large central nucleolus must not be considered 
as neuroblastic unless there is undoubted evidence of the presence of neurofibrils 
and Nissl s bodies Many of the large protoplasmic tumour astrocytes may also 
be impregnated with certain of the silver stains , and if the cytoplasm contain, 
granular degeneration products they may suggest by their appearance the presence 
of Nissl bodies Cox also stresses the frequent inclusion of non neoplastic cells 
both nerve cells and glial cells, m the tissues of brain tumours— a further possible 
source of error in the identification of growths of uncertain nature 

For the foregoing reasons, I find all the reports which I have read of* gangho 
neuromas ’ of the central nervous system unconvincing I believe that most of 
these tumours were gliomas usually large celled astrocytomas in which resem 
blancc of some of the cells to nerve cells m appearance and staining properties 
has been wrongly construed as identity, or in which included nerve cells have 
been mistaken for tumour cells Too much reliance has been placed on supposedly 
' specific ‘ stains , stiver impregnation methods in particular arc very fickle 
especially when applied to the highly variable tissues of tumours and to necropsy 
material The haphazard use of one speafe ‘ method applied to only a 
few sections of a tumour lias too often been the practice He who believes he 
has a specimen of ganglioneuroma of the brain must competently apply a 
variety of staining methods with appropriate controls , he must very critically 
evaluate his results , and he must pre cnl photographic evidence of the validity 
of his conclusions as clear and unmistakable as that afforded by specimens of 
sympathetic ganglioneuromas like those of Dunn Cappcll and others Nothing 
short of such complete demonstration can prove the existence of a central gangho 
neuroma TIic ncrvc-ccll-contammg growth of the third ventricle reported by 
Le Marquand and Russell v as a hamartoma and not a true tumour 

It IS relevant to refer here to the arresting view of Singer and Seiler (1933) 
that the essential tumour parenchyma of all gliomas consists of immature or 
mature nerve-cell iis>uc that all neuroglial elements m brain tumours arc merely 
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sympathetic ganglia and may be surrounded by satellite or mantle cells (Cappell) 
The cells commonly occur m large or smah groups interspersed amongst the 
bundles of fibres 

(b) The nerve fibres (Figs 419, 422, 425, 427) 

These occur m irregular tangles or more often m interlacing well defined 
bundles measuring up to 0 5 millimetre or more m width Some bundles consist 
of fibres only, unaccompanied by neurolemmai cells Others contain plentiful 
Schwann cells, and their structure closely resembles that of normal non meduUated 
nerves (Fig 427) MeduUated fibres are abundant m only a minority of tumours 
The nerve fibres can be stained specifically by the Bielschowsky, Ranson, Bodian 
or Cajal methods (Fig 422) The fibres may appear to be excessive m comparison 
with the number of ner\e cells m the tumour (Cappell) 

(c) Connective tissue stroma 

This vanes in amount It is often scanty, consisting only of blood vessels wth 
their perivascular tissue penetrating the growth and of fine collagenous strands 
accompanying bundles of nerve fibres Less commonly, as m Cappell s tumour, 
It IS more abundant and may become oedematous The fibrous fasciculated 
appearance of ganglioneuromas on section is due more to their bundles of nerve 
fibres than to their connective tissue content Collections of leucocytes may be 
present, especial)) in degenerated areas In one of my specimens, plasma cells 
were plentiful m ner\e fibre areas 

(d) Degeneration 

Degenerative changes are common enough in the more malignant tumours 
of this group, but are not usually prominent m well difTercnuated ganglioneuromas 
It affects chiefl) single cells or small groups of cells and leads to a fine granular, 
rarely massive, calcification Specific stains may reveal signs of degeneration 
m some of the nerve fibres in the form of varicosities or end bulbs Fluid cysts 
occasionally develop m ganglioneuromatous tissue, as in Jones’s case 

(3) Tumours of transitional or nuved structure ( ‘ ganglioneuroWastomas ”) 

Many of the tumours called ganglioneuromas should really be included in 
this group, since they show vatying degrees of obvious immaturity and proliferative 
activity of 'Some of their cells Beneke (i90l) was the first to recognize this 
transitional character, which was later emphasized by Wahl Robertson, Dunn 
McFarland and Sappmgton and Wahl and Craig The following possibilities 
are realized m different specimens of these growths (i) Parts or the whole of a 
tumour may show transitional or incompletely differentiated structure, aboun^ng 
m cells intermediate between neuroblasts and ganglion cells All degrees of differ 
entiation may be seen m one tumour, ranging from rosettes to fuUv formed nerve 
cells and fibres (n) A tumour predominantly neuroblastomaious mav s^'v 
differentiation of young nerve cells m places (see Bulbring , Capon , and Fig 
417) Cushing and Wolbach recorded a tumour which initially neuroblastomatous, 
attained increased differentiation later (iit) A predominantly ganglioneuromatous 
tumour mav contain more or less immature neuroblastomatous tissue , und the 
latter may outgrow and invade the former , metastases arc of neuroblastomatous 
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roseltc arc often pear shaped with their stalks directed centrally to become the 
voung nerve fibres of the centre of the rosette Increasing difTcrentiation renders 
this fibrillar structure more distinct and produces also strands of parallel fibres 
which now stain specifically as nerve fibres Still further differentiation makes 
the cells more like nerve cells and the tumour now occupies a borderline position 
between neuroblastoma and ganglioneuroma All these changes have their 
counterparts in the differentiation of normal foetal sympathetic ganglia Stromal 
connective tissue is scanty in neuroblastomas and no distinct Schwann cells occur 
in them 

As with other classes of tumours, different parts of a neuroblastoma may show 
different degrees of differentiation A tumour, the bulk of which is diffusely 
cellular and unidentifiable from its structure, may show distinct rosettes m one 
region only Usually this is m the pnmary growth but sometimes a metastasis 
ma> show it distinctly as in the following case 

Caie U ill tills 1934 No 297) — A girl aged 13 >ears had sulTered from abdominal 
enlargement and cachexia for 9 months before her death J^ecropsy showed a huge left 
adrenal tumour invading surrounding organs and discrete metastases m liver lungs and 
ribs Histology — The bulk of the growths showed a diffuse round-ccllcd structure but 
rosette formation was visible rather indistinctly in parts of the adrenal tumour and much 
more distinctly in some of the hepatic metastases 

(2) Ganglioneuromas 

The degree of cellular differentiation m ganglioneuromas varies Many of 
the tumours so designated contain plentiful immature proliferating cells and belong 
strictly speaking m the group of intermediate tumours discussed below 

In pure fully differentiated benign ganglioneuromas like those of Lorclz, 
Weichsclbaum Wcgclin Stewart and Cappcll the cells closely resemble 
normal nerve cells and there arc plentiful bundles of normal looking non 
mcdullatcd fibres accompanied by Schwann cells In the more common less 
completely diffcrcnlialed tumours many of the cells though unmistakably nerve 
cells show various abnormal or immature forms and the fibres arc less perfectly 
organized into bundles and less regularly accompanied by ncurolcmmal cells 
Let us consider m turn the nerve cells the nerve fibres the connective tissue 
stroma and degenerative changes observed m ganglioneuromas 

(n) The iter\e cells (Figs 419-421 425 and 426) 

These range from 15 to 100 microns or more in main diameter thev arc 
ovoid pjnform pyramidal or irregular in sixape and have one two or more 
processes Nuclei measure up to 20 microns or more in diameter thc> arc 
most frequently single but cells with multiple nuclei even 10 or 12 or more 
arc common Each nucleus usually has a single prominent nucleolus Mitotic 
figures which may bt plentiful in the small immature cells of actively growing 
ganglioneuromas arc not seen m large well differentiated cells Tlic cytoplasm 
mav appear dense and ncarlv homogeneous oi finely or coarsely granular 
Appropriate slams may sometimes display typical Niss! s granules and inira 
cellular ncurofibnls (ter Cappcll s beautiful photographs) Quite commonly 
brown pigment is visible in the cyloplasm of some of the cells In hichly differ 
cntiaicd tumours the ginghon cells mav closely resemble those of normal 
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between neuroblastoma and Banghoncuroma Most of the ncuroblastomaious tissue 
was diffiiscly ceHuIar and devoid of rosettes but m some places large well developed 
rosettes with plentiful ccntnl fibres were present The areas of mtcrmcdialc structure 
consisted of pleomorphic cells 15 to 20 microns m diameter some of which showed 
multiple nuclei and othcfb mitotic figures AU transitions could be traced between these 
and the less dilTcrcntiated ncuroblastoroatous cells but in the sections studied no 
transitions to the fully differentiated ganghoncuromatous tissue were seen It was clear 
that the latter had suffered invasion by the more cellular active growth which penetrated 
into bundles of nerve fibres and into the bodies of hrgt. ganglion cells and in these 



Fio 421 — Case JJI Dnwings of individual cells from same section as Fig 420 showing 
characters of nuclei and Nissl s granules m some cells (x 600 ) 

areas iron haematoxyhn staining revealed varicose degeneration of fibres and the for 
matvon of end bulbs The metastatic growths consisted mainly of diffuiie neuroblasto 
matous tissue with occasional imperfect rosettes but m some of them espcciall> m 
pulmonary and skull metastases there were areas of transitional structure with pleomorphic^ 
cells No well formed ganglion cells were found m the metastases 

Case IV — A bo> aged 2 years was admitted to hospital with a brief history of paresis 
of the legs and swelling oftheevchds Examination showed multiple soft swellings on the 
skull which led later to propiosis of the right eye Skiagrams showed erosions o 
the outer table of the calvarium and also patchy rarefaction and periosteal onion 
skm markings of the shafts of the bones of both legs and both humeri giving appearan-e 
which the radiologist stated were identical with those of Ewing s tumours f\ecrops) 
(by Dr John Fulton of Launceston Tasmania) 3 months later showed m the ngn 
adrenal gland a firm white well defined ovoid tumour 2 3 centimetres m mam diameter 
clothed by a thin lavet oi adrenal cortex The left adrenal was normal The 
peritoneal lymph glands were enlarged by soft wluie growth and a mass of similar growtn 
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type, though they may sho'' some dcgiec of ner\c cell differentiation (Compare 
the cases of Beneke Miller Berner, Jones, Dunn Wollstem and Heinnci ) The 
following 3 cases illustrate these and other features in the structure and 
behaviour of these tumours 

Case HI — A boy aged 4 was admitted to hospiu! because of pam m the hip and 
refusal to use the limb Examination showed no abnormality Of the hip but there was 
a palpable left upper abdominal mass Operation disclosed a large inoperable retro 
peritoneal growth surmounting and involving the left kidney X ray treatment gave no 
relief and the child died 3 months later Necropsy showed a large lobulated growth 
15 centimetres in diameter enveloping and invading the upper pole of the kidney and 
tail of the pancreas infiltrating the psoas muscle and fusing with tumour deposits m 



Tio 420 — Case III NYell differentiated part of rctropciiloncal ganglioneuroma (Nissls 
stain) (x85) 

neighbouring Ijmph glands The left adrenal gland was firmly fused to the growth but 
intact On section parts of the periphery of the growth consisted of firm fibrous 
fasciculated tissue with a smooth encapsulated surface while the remainder consisted of 
soft white growth wuh areas of yellow degeneration Many of the abdominal lymph 
glands were enlarged fay sort growth and there were multiple discrete mclasiascs in the 
lungs liver right kidney right adrenal skull vertebrae and ribs In the skull 
the tumours formed large bosses affecting both the calvarium and the base The ribs 
showed fusiform swellings in which the shafts of the bones were intact but soft growth 
repheed the marrow and expanded the periosteum away from the bone Vertical fays 
of new formed bone projected from the bone surfaces into the subperiosteal masses of 
growth. (figs 4X>-42J>— The fibrouvlooking areas of the primary tumour 

showed well differentiated ganglioneuroma wnh groups of large nerve cells and manv 
well formed bundles of non medutlatcJ fibres accompanied by plentiful Schwann cells 
Some of the nerve cells gavr characsensiK. tigroid suming by Si«l s method and the 
nerve fibres stained s'xxi'ically by Cayals silver pyridine method Some of the nerve 
cells were muItnuclcateJ but no mitoses could be found in them The soft parts of ibe 
growih consisted of ncuroMastomatous tissue with some areas intermediate in structure 
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similar growths Skiagrams of pieces of ribs and skull showed that the tumours were 
traversed by bony spines projecting vertically to the surfaces of the affected bones 
(Fig 424 ) Histology (Fjgs 423-426) — The bulk of the nght adrenal growth had the 
structure of a well differentiated ganglioneuroma with groups of large nerve cells and 
bundles of non medullated fibres partly with and partly without accompanying neuro- 
lemmal cells Some areas of the tumour however consisted of tissue of varying degrees 



Fro 424— Case 7F Skiagram of piece of skull showing spines of new bone projecting vertically 
from both inner and outer tables < x 3 ) 



Fio 425 — Case IV Areas of imperfectly differentiated ganglioneuromatous cells and bundles 
of non medullated nerve fibres ( X 70 ) 

of immaturity including round-celled neuroblastic tissue with rosettes and 

celled tissueshowjngall stages of transition between theneuroblasticandgangli(meuTO 

cells All of the other growths consisted of immature cells of 
or transitional type the latter forming extensive areas of pleomorphic cells 
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5 ccnumetres in diameter occupied the paravcrtebrai tissues around the body of the third 
lumbar \ertebra The liver contained man> large soft tumours and a single small nodule 



Fto 422 — Ceje III Neuraxons in tumour selectively stained by Cap! s p>ridinc silver method 
(X 450) 



Pij 41} -Cate HI R(wcii« wich fihnis in oeuroblasiomatouv part of tumour (Iron 
hacmalotvlin JUin ) ( 300 1 

h) in ihc tail of the The riH and »V.ul] showed manv large growthi those 

in the calvarium forming smooth soft bosses r«*icctmg both c\ emails and iniernally and 
confined bv the renenmum and dura nuicr The sphenoid and orbital bones showed 
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as with so many other classes of neoplasms, all of the tumours constitute a single 
histogenic species, the individuals of which display a wide range of structure and 
behaviour At one extreme lie the early appearing highly malignant, poorly 
differentiated “ pure ” neuroblastomas , at the other extreme lie the late 
appearing benign perfectly differentiated “ pure” ganglioneuromas , in between 
the two extremes lie many tumours of" mixed ” structure and of varying degrees 
of malignancy 



HISTOGENESIS AND MODE OF GROWTH 

From what has already been said it will be evident that our knowledge of 
the origin of the sympathetic neuroblastomas and ganglioneuromas is m certain 
respects clear and definite These growths take origin from the undifferentiated 
proliferating neural tissue of developing sympathetic ganglia or the adrenal 
medulla , they are truly embryonic tumours, for they arise from immature 
formative tissue which has never attained complete adult differentiation Most of 
them the neuroblastomas continue to consist of immature cells the proliferation 
of which goes on progressively at the embryonic or formative level and which never 
reach the differentiated quiescent state , while a few of them, the ganglioneuromas, 
grow more slowly and undergo, wholly or m part, differentiation into easily 
recognized nerve cells and fibres In neuroblastomatous tissue, as m the foetal 
sympathetic ganglia the first recognizable stage m neurone differentiation 
appearance of rosette like clusters of cells around small central zones of fine 
nerve fibres and subsequent stages in the differentiation of the tumours resemble 
those seen m the normal development of the sympathetic system In spite of the 
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muldQucJealcd and wjfh abundant mtKrtic ^fcs None of the nwtastatn. growths con 
tamed any well toTmed ganghon cells 

Care J'— In Apnt 1938 a mate chdd aged IS months was admitted to hospital because 
of abdominal pain and constipation for setctal days Exammatton mtealed a large hard 
mass occupying the peJns and lower abdomen and laparotomy disclosed a bulky well 
deiined inoperable retroperttoncal tumour fixed to the anterior surface of the sacrum 
Aficrofcopjcfl/ f.roftiHiarion of an excised piece of the tumour shovked a im.xturc of 
gan^ioneuromatous iransiuonat and neuroblastomitous structute Ganglioneuroma 
predominated but (issue of all degrees of immatunty was mingled with tt mcluding 
young pleomorphous nerve cells and small rounded ncuroblasts with rosette formation 
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FiC 426— Care /» Detail of Fig 425 (x230> 

Bundles of well formed nerve fibres with Schwann cclU were plentiful at the periphery 
of the tumour (Fig 427) /’w^wj—DeepX rayircatment was given with benefit and 
in Nov’cmfacr 193S the tumour was palpably smaller and harder and skiagrams showed 
some calcification in it In Apnl W9 constipation again became troublnomc and 
the mass had enlarged again and was compressing the rectum FurlherX raj treatment 
was given with benefit and in August the tumour had become smaller and impalpable 
abdominally though it could be easily fell per teaum in April 19-tO it had again 
become palpable abdominally and rcvuUy il was found that the r<h‘S w-as almost filled 
by a hard mass t urthcr X ray irradiation was followed by some diminution of the mass 
which then remained but fmlc attered during the nest i yean Bv May 1943 however 
Chen: was some oedema of the Itmcr hmbs and the growth again nearly tllfcd the pelvis 
The three primary tumours just dcscnbcdarcall malignant, and display a mixture 
of pnglioncuromatous and neurofafastomatous tissue In Case IH the latter 
has outgrovvn and is invading the former while m Cases IV and V the tumours 
show cells of all grades of dilTercniiation and there is no cvndcncc of invasive 
subsiiiuuon of one component by another from these and other reported cases 
Jl IS clear that these growths arc as much neuroblastomas as ganglioneuromas 
and that sharp distinction belwcen tf-c two Ispes of growth «s impossible Here, 
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While it IS probable that on the one hand an actively growing tumour may 
undergo retardation of growth and diminution or loss of malignancy, it is certain 
on the other hand that acceleration of growth with structural de differentiation 
and enhanced malignancy is a more common event, active neuroblastomatous 
growth overtaking and invading a relatively well differentiated ganglioneuro 
matous tumour (see Case III above) 

METASTASIS OF NEUROBLASTOMAS 

Neuroblastomas, whether arising de noso or by de differentiation m pre 
existing ganglioneuromas, are highly malignant growths with powers of wide 
dissemination In most cases the primary growth, usually in the adrenal or 
abdominal sympathetic system, is small and symptomless and the first or only 
symptoms are due to metastases in the liver or bones So striking are some of 
these metastatic syndromes that they have been given eponyms Thus Pepper’s 
syndrome denotes great hepatic enlargement due to secondary deposits of 
neuroblastoma Hutchison s syndrome denotes the presence of prominent 
skull metastases , and, as Colville and I first showed (1933), and as I confirmed 
in 1940 some cases at least of Ewing’s syndrome are due to clinically obtrusive 
metastases of neuroblastoma in long bones Neuroblastoma metastases may 
occur in almost any organ or tissue , but so frequent and so clinically important 
arc hepatic and skeletal deposits, that we will consider these separately 

(1) Metastases m the liver 

True blood-borne metastases appear as multiple discrete rounded white or 
haemorrhagic growths, which may become very numerous, large and confluent 
Direct invasion of the liver, which occurs most frequently from right sided adrenal 
growths, should be distinguished from true metastases, though it may co exist 
with these In either case enormous hepatic enlargement may result, eg m a 
case of Richards to 1,850 grammes m an infant 2 weeks old, m one of Blacklock’s 
cases to 105 ounces (nearly 3,000 grammes) in a child aged 31 years, and in Duim’s 
case to 7,290 grammes at the age of 14 Great hepatic enlargement is most often 
seen in young children or infants, not seldom being noticed at birth or soon 
afterwards (Pepper’s syndrome) Microscopically the deposits m the liver arc 
often more anaplastic than the parent growth and show less distinct rosette 
formation, but in some cases rosettes are well formed in the metastases (eg 
Case II above) 

(2) Metastases in bones 

These are very frequent, probably occurring in the great majority of fatal 
cases, though not always clinically obvious They are also often much more 
widespread m the skeleton than might appear from clinical evidence or 
post mortem examination Thus in cases with Hutchison s syndrome althoug 
main attention is naturally focused on the obtrusive skull tumours, careiu 
radiography or dissection of the skeleton will almost always disclose l«s con 
spicuous involvement of many other bones, as m Webster’s case and in Case I 
above So also the following cases both of which presented the syndrome o 
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Uu{> embrjonic dysontogenetic character of the tumours they arc unhJ.o the 
embryonic retinal tumours m showing no hereditary or familial tendency 

There is general agreement that fully differentiated nerve cells are incapable 
of multiplication If this is so then neuroblastomas and ganglioneuromas cannot 
arise from adult sympathetic or adrenal tissue It is therefore pertinent to inquire 
at what foetal or post natal age proliferation and difTcrcntiation of formative 
sympathetic and adrenal neural tissue cease for this will determine the age limit 
for the possible ongm of these tumours According to Wicsel (1902 and 1905) 
the formative cells, sympathogonia from which the adrenal medulla develops 
begin to invade the anlage of the cortex during the eighth embryonic week and 
subsequently collect centrally and this migration continues throughout foetal 
life and for some time after birth perhaps even until puberty According to Poll 
(1905), the development of ganglion cells from sympathogonia continues until 
the tenth year Theoretically then neuroblastic tumours could arise at any time 
prior to the tenth or twelfth year of life though we might expect the majority to 
do so during the foetal or infantile period when cellular proliferation is most 
vigorous 'Hie age incidence of neuroblastomas and ganglioneuromas accords 
well with this expectation , as we have seen many neuroblastomas ore known to 
be present at birth or soon afterwards and even the more slowly growing gangho* 
neuromas frequently make their appearance during childhood or adolescence 
The incapacity of adult nerve cells for proUfcration has an important bearing 
also on the mode of growth of established ganglioneuromas As Wahl and others 
have pointed out and as I can confirm well difTcrcntiatcd nerve cells m these 
tumours do not participate m proliftrativc growth Embryonic ncuroblasts and 
immature nerve cells arc the proliferating elements and every growing tumour 
contains such cells m varying numbers and shows transitional forms between 
these and the fully developed ganglion cells Strictly speaking then every 
ganglioneuroma still exhibiting any proliferative growth is really a transitional 
or mixed tumour as described above a ganglioncuroblastoma and the only 
tumours fully entitled to be called benign ganglioneuromas arc those relatively 
rare completely quiescent tumours sometimes seen in adults such as those described 
by Wcichsclbaum and Bruchanow and my Case I 

A most interesting point discussed ii some length by Wells is the possibility 
of an initially ncuroblastormlous growth undergoing maturation and loss of 
malignancy with the pissagc of time Clearly all ncrve*ccU tumours must be 
neuroblastomas at their inception even those which later attain relatively benign 
ganchoncuromatous dilTcrcntniion Indefinite retention of vigorous neuroblastic 
proliferation is the mark of a malignant neuroblastoma The theoretical possi 
bihtv that such a growth may later cease to proliftraic and may dinercntiate into 
a quiescent ganghon-ce)! tumour appears to have been rcaliccd m the case recorded 
bv Cushing and Wolhach in which a paravertebral neuroblastoma m a 
child 2 years old retrogressed and exploratory operation 10 years later disclosed 
a small residua! mass with the siruciurc of an inactive ganglioneuroma Wells 
cited other instances sucgesimg the possible cessation of growth and benign 
conversion of neurobhstomaious tumours and maturation of the tumour may 
have occurred aho in Eden s Case 2 Needless to say careful follow up of such 
cases IS cssentn! before reaching final conclusions as to the sequence of events 
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While It IS probable that on the one hand an actively growing tumour may 
undergo retardation of grotvth and diminution or loss of malignancy, it is certain 
on the other hand that acceleration of growth with structural de differentiation 
and enhanced malignancy is a more common event, active neuroblastomatous 
growth overtaking and invading a relatively well differentiated ganghoneuro 
matous tumour {see Case III above) 


METASTASIS OF NEUROBLASTOMAS 

Neuroblastomas, whether arising de noso or by de-differentiation in pre 
existing ganglioneuromas, are highlv malignant growths with powers of wide 
dissemination In most cases the primary growth, usually in the adrenal or 
abdominal sympathetic system, is small and symptomlcss and the first or only 
symptoms are due to metastases m the U\er or bones So striking are some of 
these metastatic syndromes that they have been given eponvms Thus Pepper’s 
syndrome denotes great hepatic enlargement due to secondary deposits of 
neuroblastoma , Hutchison s syndrome denotes the presence of prominent 
skull metastases and, as Colville and I first showed (1933), and as I confirmed 
m 1940, some cases at least of Ewing’s syndrome arc due to clmically obtrusive 
metastases of neuroblastoma in long bones Neuroblastoma metastases may 
occur in almost any organ or tissue , but so frequent and so clinically important 
are hepatic and skeletal deposits, that we will consider these separately 


(1) Metastases in the liver 

True blood borne metastases appear as multiple discrete rounded white or 
haemorrhagic growths, which may become very numerous, large and confluent 
Direct invasion of the liver, which occurs most frequently from right sided adrenal 
growths, should be distinguished from true metastases, though it may co exist 
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massive Evvmg s tumour of the femur illustrate well the widespread distribution 
of the skeletal deposits, as well as other features 

CflJc t/ {Reported m detoil h\ ColuUe and ttitUs 1933 and see Fl^s 428, 429) — A girl 
8 jears old had a large fusiform tumour of the right femur which had first been diagnosed 
as chronic osieo-nyelitis hut which cxploratorv operation and biopsy showed to be a 
richly cellular round-celled non-ostet^nic tumour X ray treatment gaw prompt and 
sinking improscment und a confident diagnosis of ** Ewings sarcoim was made 



fto 4Zi-~~CaseVl Skiagram {positive pruw) of femur showing onionskin Ja>crsofncw 
bone evoked by mcUsunc neuroblastoma 
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neuroblastoma was made X ray therapy was applied to the fibular tumour and also to 
the retroperitoneal area The tumour Showed prompt diminution but withm four 
months there was evidence of further disease m the lower half of the fibula and also in 
the shaft of the femur and severe pelvtc pam and oedema of the right leg later developed 
Later still a large pelvic mass became palpable pathological fracture of the femur took 
took place, and the girl died in a pnvate hospital where no necropsy was obtained 

Althou^ m this case necropsy proof of the primary source of the tumour was 
not available, the close clinical and radiographic similarity to my Cases VI and VII 
and to Aitken s case cited above, and the histology of the growth, leave little room 
for doubt as to its nature (For further discussion of “ Ewing’s sarcoma ", see 
Chapter 43 ) 

(3) Metastases in other tissues 
{a) Lymph glands 

Lvmph glands are frequently affected, first those adjacent to the primary 
, growth, and then more remote groups Eventually lymphatic spread may become 
\erv extensue, so that a primary abdominal ncuroblaitoma may produce deposits 
not only m all retroperitoneal lymph glands but also m the pelvic, inguinal, 
mediastinal and cervical groups However, clinically apparent enlargement of 
these seldom appears until a late stage of the disease The affected glands aie 
soft, white or haemorrhagic, sometimes discrete, sometimes diffusely fused 
Microscopically, rosettes can otten be found in parts of the lymph nodal deposits 
(i) The lungs 

The lungs develop metastases fairly frequently The precise proportion of 
cases with dissemination by the blood stream m which metastases appear m the 
lungs IS uncertain In all 4 cases on which I personally performed necropsi«.s 
(Cases n, III VI and VH above), multiple discrete pulmonary metastases were 
present On the other hand, m many reported cases with Pepper s syndrome 
and m some of those with Hutchison’s syndrome, no metastases have been 
observed m the lung'^ In Blacklock’s 12 cases with complete necropsies, the only 
Jung metastases seen were a few small subpleural nodules m 2 cases a paucity 
which Blacklock. thought notable in view of the Irequcnt presence of skeletal 
metastases However, perhaps carclul microscopic search might often disclose 
non proliferating tumour emboh arrested m the pulmonary arterioles, as m the 
well known observations of M B Schmidt on cases of abdominal carcinoma 
(c) Other situations 

Other situations in which discrete metastases have been observed mclude 
kidneys, adrenals spleen, pancreas, ovaries and subcutaneous tissues, most of 
which are represented in the cases recorded above Cerebral metastases have 
not been reported Peritoneal or pleural involvement has occurred frequently 
as a result of direct spread from growths in neighbouring organs or lymph ghnds , 
and peritoneal deposits m their turn may invade abdominal or pelvic 
Direct invasion of the pancreas kidney, spleen or vertebrae from primary adrenal 
or lumbar sympathetic tumours occurs frequently 

METASTASIS OF GANGLIONEUROMAS 
“ Malignant ganglioneuromas ’ with metastases in neighbouring lymph glands 
have been reported by Bencke Miller Berner and others From what has 
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massive Ewing’s tumour of the femur, illustrate wUl the widesprend distribution 
of the skeletal deposits, as well as other features 

Case VI {Reported m detail i >3 Cohflle and U tilts 1933 artdseeFlxs 42S 429) — A girl 
8 icars old had a large fusiform tumour of the nght femur which had first been diagnosed 
as chronic osteomyelitis but whidi exploratory operation and biopsy showed to be a 
richly cellular round-celled non-osteogenic tumour \ ray treatment gasc prompt and 
striking improvement and a confident diagnosis of Ewings sarcoma was made 



Minin' 
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been said of the histology and mode of growth of these tumours it will be clear 
that their proliferation and metastasis must depend on the presence in them of 
immature neuroblastic cells Fully differentiated ganglion cells do not multiply 
and hence a pure ganglioneuroma composed wholly of fully differentiated cells 
would be incapable of further growth or metastasis The metastasizing elements 
of a tumour must be immature proliferating cells, which may or may not attain 
recognizable nerve cell differentiation m their new sites As insisted on by 
McFarland and Sappington any growing nerve-cell tumour containing imma- 
ture cells must possess some degree of actual or potential malignancy and 
powers of metastasis We return, then to the view insisted on at the opening of 
the chapter neuroblastoma and ganglioneuroma are merely names 
applied to the poorly differentiated and the well differentiated members of a 
single class of growths within which all gradations of structure and behaviour 
are to be observed 

GANGLIONEUROMA AND NEUROBLASTOMA IN ANIMALS 

Nieberle and Cohrs referred to a ganglioneuroma in a horse described by 
Gmelm they also stated that they had seen a similar tumour of the sympathetic 
chain with metastases in lungs and muscles m an ox, but they gave no d-tails or 
figures Curtis et al recorded a ganglioneuroma of the optic nerve m a rat 
Ganglioneuromas arc probably not very uncommon m fish Haddow and Blake 
described a specimen and referred to two other*: 

In a 6-months old rabbit, Salaskm found a neuroblastoma of the neck, 
with metastases in lungs liver and spleen instead of rosettes the tumour showed 
sinuous ranks of cells with fibril zones between them—* zebra markings In 
a 6-ycars old cow Baumgartner saw a tumour of the shoulder and presumed 
secondary growths m the lungs left kidney and abdominal lymph glands Micro- 
scopically these were said to show mingled neuroblastoma and ganglioncuromatous 
structure while this diagnosis may have been correct the figures do not 
convincingly establish it 
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CHAPTER 56 


TUMOURS OF CHROMAFFIN TISSUES AND OF THE CAROTID AND 
AORTIC BODIES 

Many histologists and pathologists now doubt the correctness of the formerly 
prevalent view that the caroud and aortic bodies are paraganglionic or chromaffin 
tissues essentially similar to the adrenal medulla On the contrary, evidence has 
accumulated (references by Bloom) that these bodies do not secrete adrenaline 
but are special chemo receptors concerned with the reaction of the blood 
Certainly, carotid body tumours differ from the chromaffin tumours of the 
adrenal medulla m both structure and behaviour Hence, while both kinds of 
tumours arise from tissues of neural derivation, they are best considered separately 

CHROMAFFIN TUMOURS OF ADRENAL MEDULLA AND THE ORGANS 
OF ZUCKERKANDL 

(1) Incidence, site and causation 

Most chromaffin tumours — or phaeochromocytomas — ^have been found m 
joung or middle aged adults, and the two sexes appear to be about equally liable 
In the majority of cases, the tumours are unilateral and solitary, but bilateral 
tumours are not rare (Schroder , Rosenthal and Wilhs , and other references by 
Edwards) Unequivocal instances of tumours of Zuckerkandl’s bodies are very 
rare , in Cragg s case they were bilateral and associated with a carotid body 
tumour The association of chromaffin tumours with neuiofibromatosis, as rn 
the cases of Suzuki, Kawashima, Hcrxhcimer, and Rosenthal and Wilhs, is too 
frequent to be fortuitous Staemmler s finding that chronic nicotine poisoning 
can engender adrenal chromaffin tumours in rats may afford a clue to causation, 
and further experiments are needed 

(2) Structure 

To the naked e)e, the tumours appear as well circumscrtbed, but usually not 
encapsulated, spherical or ovoid masses of homogeneous grey or brownish tissue 
Most of them are less than 5 ceatimelres in diameter, but some are much larger, 
e g that recorded by Belt and Powell weighed 1,000 grammes The smaller 
tumours arc usually enveloped by a yellow layer of stretched adrenal cortex 
Fixatives containing potassium bichromate or other chromium salts stain the 
tumour^ a dark rich brown, like that of the adrenal medulla itself 

MicMscopicaff}, the growths show a general resemblance to adrenal medullary 
tissue consisting of non compact ^oups of polygonal or irregular cells with inter- 
veningXvascular channels There is often much variation m size and shape of the 
cells, anld multiple nuclei and vacuolation of the cytoplasm are both common 
Mitotic fibres are usually scanty Cell boundaries are often indefinite Appro 
pnate stairf.s usually reveal the presence of fat and lipoids The intensity of the 
chromaffin Xeaction vanes from tumour to tumour and often from cell to cell 
of the one tuvjnour Sevki described apparently specific eosinophilic cytoplasmic 
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Fio 431 —Carotid body tumour, showing groups or epithelium like cells separated b> tuscular 
spaces (x 120) 

of tumours near the base of the heart in dogs, probably derived from the aorhc 
bodies I know of no instance of such a tumour m man 

(2) Structure 

rhe naked eye appearance is not maptl> described m the simile “potato 
tumour ’ ITie growths are smoothly lobulated, encapsulated, Urm, homogeneous 
white or greyish they usually envelop the arteries at the bifurcation, or the 
vessels lie m deep grooves m the tumour In size they vary from 2 to 6 centimetres 
or more m mam diameter 

Microscopically, the tumours consist of masses of epithelioid cells resembling 
those of the carotid body, separated by vessels or strands of connective tissue 
(Figs 431, 432) The cells arc usually large, polyhedral or jnegular, with rather 
indefinite outlines, with abundant homogeneous or vacuolated cytoplasm m 
which fat droplets can often be demonstrated The nuclei are usuallv single 
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granulation of formalin fixed tumour tissue and of normal medulla , 
this method deserves further study Nerve bundles and nerve cells may be found 
within the growlhs, and Rosenthal and I observed chromafiin granules m these 
nerve cells as well as m the other tumour ccIU Marginally there is often absence 
of clear demarcation between tumour tissue and neighbouring medulla, or the 
tumour cells mingle with those of the surrounding cortex 

p) Function 

The functional activit> of many of the tumours is not only suggested b> their 
general resemblance to their parent tissue and the strong chromalTm reaction of 
their cells, but is proved b> their causing persistent or paroxysmal hypertension 
and other symptoms of hyper adrcnalism, and b> assays of tumour tissue for 
adrenaline Belt and Powtll found an unusually large amount of adrenaline in 
their tumour — 2 grammes per 100 grammes of tissue Palmer and Castlcman 
found 2 milligrams of adrenaline per gramme of tumour Vulpian s feme 
chloride reaction and other staining and chemical tests for the pre<cncc of 
adrenaline have often been r^orted as positive (Edwards) There arc now many 
reports of paroxysmal hypertension pallor flushing tachjcardia hypcrglycatmia 
and glycosuria, and other symptoms of sympathetic stimulation in patients with 
chromaflin tumours (Belt and Powell Edwards Palmer and Castlcman) and m 
a few of these cases removal of the tumour has alleviated the symptoms 

(4) Malignant chromafTin tumours 

In the great majority of cases chromalfm tumours arc benign, growing slowly 
and neither invading suiroundmg parts nor metastasizing King described 
a case in which there were bilateral adrenal growths and widespread mctasiascs 
m other organs but although it i$ possible that King s diagnosis of* malignant 
phacochromocytoma may have been correct the smallness and bilatcrality of 
the adrenal tumours raise at least the suspicion that they may have been mctasiascs 
from some undetected primary growth and he gave no details of his technique 
in performing the chromaflln test The malignant phacochromocytoma 
reported by Eisenbcrg and WaUerstem is very questionable there were large 
malignant growths in both the lungs and thyroid the adrenal tumours were 
bilateral and no details arc given as to technique or results of the positive 
chromalTm reaction which was said to be present Such details arc important m 
judging the merits of supposedly positive chromalTm tests this reaction is fickle 
and m tissues initially fixed in other solutions and not chromated until later it is 
capable of yielding both false negative and fahe positive results None of the few 
malignant supposedly chromaffm-celt tumours reviewed by Belt and Powell were 
accompanied by symptoms of h)pcr adrcnalism Two supposed cases of mahg 
nant paraganglioma with mciastascs reported b> Lewis and Gcschicktcr arc 
unacccpnbJc the reports arc scanty and inadequate 

TUMOURS or THE CAROTID AND AORTIC BODIES 
(I) Incidence, site and causation 

In 1905 MOnckeberg reviewed 9 previously reported c’camples of tumour of 
the carotid body and added 3 new ones In 1929 Bevan and McCarthy collected 
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sometimes multiple , mitotic figures are infrequent The chromaffin reaction, 
which has often been said to be gi\en by these growths and by the carotid body 
Itself IS faint and indefinite and not at all comparable ivjth the intense reaction 
of the adrenal medulla , for example, Monckeberg depicted it as only a faint 
diffuse yellow staining m some of the cells Vulpian s test and other tests for 
adrenaline are negatwe, and adrenaline is not found in the tumours by assay 
It has often been stated that ncn,es are not present m carotid body tumours, but 
Chase found plentiful nerve fibres in his cases 



(3) Malignancy 

With few and doubtful exceptions tumours of the carotid body arc benign, 
growing slowly remaining sharply circumscribed and producing no mctasiascs 
Of some at least of the few recorded cases of supposed malignancy there is room 
for doubt regarding the identity of the tumours these may really have been 
metastatic deposits in the carotid lymph glands from undetected primary tumours 
elsewhere The structure of benign carotid tumours is not highly distinctive, 
and if malignant tumours of this kind occur u is doubtful if thev could be dis 
iinguished mtcroscopicaJIy from metastatic carcinoma Proof of the primary 
nature of a suspected tumour will depend on careful necropsy to exclude the 
possible presence of a primary growih cbcwhcrc As far as I know no reported 
case affords such proof 


RCrCRCNCES 

To CmoM^mN AD»irs*L Tl'voltu 

hftT A and POWTI 1* T O (I9M) Om>ca1 numrcstationt of ihc chrcwutTin cell 
lumcreamingrroftitheiurrarcnatmcdulli Sitrr Gtn Obst 9 
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CHAPTER 57 


NEURO ECTODERMAL TUMOURS OF THE RETINA 
AND CILIARY BODY 

Tumours ansmg from the neural tissues proper of the interior of the e>e, i c 
those derived from the embryonic optic \esicle comprise the following 

(A) JicunobJastomas, arising from the still imperfectly dilTercntialed optic 
part of the retina during foetal life or early childhood, 

(B) True gliomas {astrocytomas), ansmg from the neuroglial cells of the fuliv 
developed retina, 

(C) npitfieltal fimioiirs of the ciliary body or ins, and 

(D) Hare retinal tumours of other kinds 

Group (A) comprises the great majoni> of retinal tumours , all of the others 
arc very rare It must also be noted here that acceptance of Dawson s view 
that the intra ocular mehnomas arise directly or indirectly from the pigment 
layer of the retina w ould bnng these tumours also within the scope of this chapter 
This very distinct class of tumours however, is best considered along with ihcir 
cutaneous counterparts m Chapter 58 

An understanding of the origins of (he retinal tumours requires a dear know- 
ledge of the development of the retina from the optic vesicle a brief outline of 
which follows 


DEVELOrMENT OF THF RETINA 

Early m the fourth week of development of the human embryo the optic 
vesicles appear as hollow lateral outgrowths of that part of the primitive neural 
lube which later becomes the third ventricle The stalk of the outgrowth vs the 
rudiment of the optic nerve the vesicle enlarges and becomes invagmatcd to 
form the double lavcrcd optic cup (Figs 433-435) The outer layer of the cup 
retains its simple epithelial form and its cells become pigmcnlcd to form the 
pigment layer of the retina The inner layer of the cup is the rudiment of 
the sensitive retina At first this consists of a single layer of ncuro epithelial cells 
but It rapidly thickens by proliferation of its cells the nuclei of which arc studded 
densely throughout it creept for a nucleus free 7onc on its inner or v itreous aspect 
The outer surface of the primitive retina is directed towards the pigmented 
epithelial layer but is at first separated from it by a slit which is all that remains 
of the cavity ofthc optic vesicle Even after this sht is finally oblitcntcd separation 
m this phne readily takes pl-’cc as in detachment of the adult retina (Fig 436) 
From the thickly nucleated embryonic retina alt of the cellular components 
of the retina difTcrcntialc namclv the outer stratum of sensory rod and cone cells 
the middle stratum of connecting or bipolar nerve cells the inner stratum of 
ganglion cells and nerve fibres ami also the supporting cells of two kinds, the 
asteroid neuroglial cells or astre-ytev and the vcriicallv arranged sustcntacuhr 
cells or fibres of Muller Cellular differentiation and stratification appear first 
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Fio 434 — Section of optic cup of 12 5 mm human embryo (x 90) 


at the centre of the optic cup aud spread towards the periphery (Fig 435) an 
by the seventh foetal month diflcrentiation js nearly complete and the retma i 
sensitive to light In the fovea and macular area, however complete differentiation 








CHAPTER 57 


NEURO-ECTODERMAL TUMOURS OF THE RETINA 
AND CILIARY BODY 

Tumours arising from the neural tissues proper of the interior of the eye i c 
those derived from the embryonic optic \esiclc, comprise the following 

(A) Relmoblastomas, arising from the still imperfectly dilfercntiated optic 
part of the retina during foetal life or early childhood, 

(B) True ghomas {astrocytoma^), arising from the neuroglial cells of the fully 
developed retina, 

(C) Epithelial tumours of the ahary bod\ or ins and 

(D) Rare retinal tumours of other kinds 

Group (A) comprises the great majority of retinal tumours all of the others 
are very rare It must also be noted here that acceptance of Dawson s view 
that the intra ocular melanomas arise directly or mdirccllv from the pigment 
lay^-r of the retina would bring these tumours also withm the scope of this chapter 
This very distinct class of tumours however, is best considered along with their 
cutaneous counterparts in Chapter 58 

An understanding of the origins of the retinal tumours requires a clear know 
ledge of the development of the retina from the optic vesicle a brief outline of 
which follows 


DEVELOPMENT OF THE RETINA 

Early m the fourth week of development of the human embryo the optic 
vesicles appear as hollow lateral outgrowths of that part of the primitive neural 
lube W'hich later becomes the third ventricle The stalk of the outgrowth is the 
rudiment of the optic nerve the vesicle enlarges and becomes invagmatcd to 
form the double layered optic cup (Figs 433-455) The outer layer of the cup 
retains its simple epithelial form and its cells become pigmented to form the 
pigment lay^r of the retina The inner laser of the cup is the rudiment of 
the sensitive retina At first this consists of a single laver of ncuro epithelial cells 
but tl rapidly thickens by proliferation of its cells, the nuclei of which arc studded 
densely throughout it csccpl for a nucleus free zone on its inner or v itrcous aspect 
The outer surface of the primitive retina is directed towards the pigmented 
epithelial layer, but is at first separated from it by n slit which is all that remains 
ofthccavity ofthcopticvcsiclc Even after this shl is finillyoblilcntcd separation 
m this plane readily takes pbcc ns in detachment of the adult retina (fig 416) 
From the thickly nucleated embryonic retina all of the cellular components 
of the retina difTcrcntiaic namely the outer stratum of sensory rod and cone cells 
the middle siralunv of connecting or bipolar nerve cells the inner stratum of 
ganglion cells and nerve fibres and olso the supportine cells of two kinds the 
asteroid neuroglial cells or astrocytes and the vertically arranged sustcntacubr 
cells or fibres of Muller Cellular dilTcrcntiation and 5traiiu>.iuon appear first 
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Fig 434 —Section of opti^ cup of 12 5 mm human embiyo ( x 90 ) 


at the centre of the optic cup and spread towards the peripher\ (Fig 435), an 
b> the seventh foetal month diiferentiation is nearly complete and the retma is 
sensitive to light In the fovea and macular area, however, complete differentiation 
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IS not attained until the fourth month after birth The cpith''lium of the cilnry 
body and of the posterior surface of the ins represents the lip of the optic cup 
and the extreme periphery of the inner layer of the cup , and the insensitive 
ciliary part of the retina retains a primitive columnar or partly transitional kind 
of epithelium which is demarcated from the sensitive retina by the ora serrata 
It IS relevant to note here the discovery of experimental embryologists that 
pieces of embryonic retina are capable of almost perfect self differentiation when 
isolated from their normal connexions and trinsplantcd to other parts of the 



lio 435 — Scclicm of oplic cup and MatW of 28 mm human rmbiyo ihowms early Vrauficalion 
of retina proper and dense pigmentaiion of outer la>eT of cup (v 52 .) 

body (Lewis 190S) or cultivated m Miro (Strangeways and Fell 1926) Tins 
makes It less surprising that almost perfect dincrcnliaiion of rosettes of rod and 
cone cells or even of stratified tetma like layers should be seen under the abnormal 
anatomical conditions prevailing m masses of tumour tissue 

RETINOBLASTOMAS 
Historical Oltlise 

In their advanced stage of funpation on the face the retinal tumours of infancy 
and childhood arc so distmciivc and hombic that their recognition as a clinical 
entity long preceded iheir pathological study In the latter half of the eighteenth 
century they figured among the eases of fungus hacmatod-^ of the Ilniish 
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arc recorded (Wcih) In al Icist two thirds of the cases the tumours arc dis 
co\ered before the age of 3 years, and U is very rare indeed for them to be 
discovered after the age of 6 In Wmterstemer s large senes, 314 of 467 cases 
(i € 67 per cent) were under the age of 3 when the disease was first recognized 
m 34 eases (7 per cent) it was known to be pre natal , and m only 10 eases did 
the disease appear after the ninth year, the oldest patient being 16 In the Moot 
field s senes of 163 cases, the oldest was 7 years of age In a most exceptional 
case reported by Maghy, one eye was enucleated in the second >car, failure 
of vision began m the remaining eye in Che thirteenth year, and this eye was 
removed at the age of 20 An ocular tumour which first appears after childhood 
IS almost certainly not a retinoblastoma 

(3) Sex incidence 

Males and fcrailcs arc about equally aficctcd , of the 759 cases of known sex 
reviewed by Bernsford, there were 398 males and 361 females 

(4) Influence of the position m the family 

Hemmes, Lange and others have given figures suggesting that first born 
children arc the most prone to the disease Thus Hemmes found that m 47 families 
each With an affected child this child was the first-born m 18 eases , vvhilc of 254 
children other than the first born m these families, 29 were aflccted It thus 
appeared that first born children were about thrice as liable to the development 
of retinoblastoma as those bom later It must be noted, however, that Hemme’s 
eases were all sporadic ones with no evidence of a family tendency Should such 
a senes happen to include one or more families with many affected siblings it 
is clear that there would then be a much less striking dilTcrcnce between first born 
and later born children than in Hemme s senes 

(5) Race incidence 

In addition to reports of retinoblastoma affecting almost all European peoples 
the disease has also been seen m negroes (Cohen , Jaffc), Chinese (Hu Ch in), 
and other oriental peoples Jungherr and Wolf give several references to rctmo 
blastomas m animals 


Familial and Hereditary Incidence 
While many cases of retmobJasfoma appear isolated or sporadic, no siblings 
or other relatives of the child being affected (Bernsford, and Hemmes) there are 
many striking instances of familial incidence and an inherited liability to the 
disease (Bell , Weller) One of the most remarkable of these was an 
Australian family recorded by Newton (1902) , m this family 10 of 16 children 
died of retinal tumours, 7 having bilateral grovrths, and there was a history tna 
the father s brother had died m infancy of an eye complaint Another 
family reported by Maher (1902) was notable not only because 3 of 4 ciuidrc 
were affected, 2 with bilateral growths, but also because all 3 remained we 
several years after enucleation of their eyes 

The occurrence of retinoblastomas m members of two or more diiTeren 
generations of a family, indicative of a transmitted liability to the disease, is les 
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IS not attained until the fourth month after birth The epith'*lium of the ciliary 
body and of the posterior surface of the ins represents the lip of the optic cup 
and the extreme periphery of the inner layer of the cup and the insensitive 
ciliary part of the retina retains a primitive columnar or partly transitional kind 
of epithelium which is demarcated from the sensitive retina by the ora serrata 
It IS relevant to note here the discovery of experimental embryologists that 
pieces of embryonic retina are capable of almost perfect self differentiation when 
isolated from their normal connexions and transplanted to other parts of the 



Tig 435 — Section of optic cup and sialti. of 28 mm human embryo showins cariy stratification 
of retina proper and dense pigmentation of outer Ia)cr of cup ( x 52 > 

body (Lewis 1908) or cultivated m Mtro (Sirangevvays and fell 1926) This 
makes it less surprising that almost perfect differentiation of rosettes of rod and 
cone cells or even of stratified retina hkc layers should be seen under the abnormal 
anatomical conditions prevailing in masses of tumour tissue 

RETINOBLASTOMAS 
Historical Oittline 

In ihcir advanced stage of fungaiion on the face the retinal tumours of infancy 
and childhood arc so distinctive and horrible that ihcir recognition as a clinical 
entitv long preceded their pathological study In the latter half of the eighteenth 
century they figured among the cases of fungus hacmatod'*s of the British 



TUMOURS OF RETINA AND CILIARY BODY 

and orbital tissues were unaffected but both optic nerves were infiltrated and enlarged 
by growth as far back as the chiasma (Fig 442) The brain showed over its entire 
surface a continuous layer of soft whjte growth up to 4 millimetres thick which also 
clothed the surface of the spinal cord Mariced internal hydrocephalus was present with 
moderate enlargement of the skull and exaggerated convolutional markings on its inner 
surface In the diploe of the temporal and parietal bones some of the main vessels were 
accompanied by ramifying white strands of growth No tumour deposits were found 
in any other bones nor in any cervical thoracic or abdominal viscera Microscopic 
examination showed the ocular tumours to be typical retinoblastomas consisting mainly 
of masses of rounded cells with plentiful areas of necrosis with some calcification but 
some areas of tumour showed well differentiated rosettes and fibnllated tissue (Figs 437 
438) The tumour deposits m the optic nerves and on the surfaces of the brain and cord 
consisted of diffuse round celled growth devoid of rosettes and fibrils 



Fio 437 — Case II Retinoblastoma showing areas of rosetted and fibrillar tumour (x 150) 


As Duncan and Maynard point out m their report, the slightly different course 
of the growth in the twins was largely attributable to surgical interference in 
Twin r, m whom trephining of one eye was followed by extension to the orbit and 
massive cervical metastascs, with earlier death and less pronounced mtracranial 
extension than m Twin If Otherwise the 2 cases were strikingly alike in all 
respects 

Cass III w^s a female child born of the same parents 16 months after the death of the 
second twin When JO months old flus child who was under the care of Dr Mars 
Gardner had one eye excised on account of a large retinoblastoma which is depictco j 
F igs 436 439 and 440 This tumour was better differentiated than those m the twms 
conlatnmg many beautiful roseties however mitotic figures were numerous in 
retina was extensivcfy detached but the growth was confined to the vitreai cnamoer 
did not involve the optic nerve Some months later examination diseased a tumoo 
the other eye which however the parents refused to have removed This^wstea y 
but was still confined to the eye wbra the paliwil was last seen at the age of 4 years 
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commonly observed than Us appearance in siblings Weller has reviewed 30 
recorded families in which such transmission occurred comprising 102 definite 
cases and 6 likely cases of the disease In 14 families the father of retmoblasto 
matous children had had his eye removed for this disease in his childhood in 
7 families the mother had had retinoblastoma in childhood , and in 8 families the 
tendency was transmitted through non aflcctcd parents, in 4 instances through 
the father and in 4 through the mother brother or sisters or other rchti\cs of the 
parents having had retinal tumours in childhood Weller gives a record of a 
family in which retinoblastomas may have occurred in four successive generations 
thou^ there is no proof of the nature of the disease m the two early generations 
proven retinoblastomas occurred m a father and his two daughters and the 
father s father and grandfather were both said to have had their eyes removed 
m childhood A striking example of transmission from a grandparent to grand 
children through an unaffected mother is afTordM by the family record given by 
Berrisford the grandfather had had his eye removed m infancy in 1859 and his 
son had had hi^ e>e removed for retinoblastoma m 1898 at the age of 3 y^ars 
and had died when 15 years old the old man s daughter however escaped her 
brother s fate and remained unaffected but 4 of her 8 children developed rctmo 
blastema bilaterally in 3 cases and all 4 died at or before their fourth year 
The mode of transmission of the liability to retinoblastoma is un'-wrtam 
There is no clear indication of cither Mend-'lian dominance or rcccssivcncss 
There is no sex linkage and as the families cited above show transmission takes 
place about equally through cither male or female parents 

Although sporadic cases of retinoblastoma arc more common than familial 
ones, from a genetic aspect the difference may be more apparent than real As 
Weller points out the first case to be obacrvcd in a family will necessarily appear 
to be sporadic , but if this individual survives he or she may later p opagate a 
rctinoblastomatous family Weller sums up the eugenic aspect of the subject 
as follows Sterilization of any child who survives enucleation or irradiation 
for retinoblastoma and the interdiction of further progeny to Ih'* parents of n 
child With retinoblastoma appear to be justifiable measures 

rums with identical retinoblastomas have been recorded by Benedict (1929) and 
by Duncan and Maynard (1939) As I personally performed the necropsy 
and made the histological study of the tissues from one of the twins described by 
Duncan and Maynard and as a subsequent case of retinoblastoma occurred 
in the same family I give here a brief outline of the 3 cases which also illustrate 
other features of the dis-^asc 

Cases / anJ I! were apparcnlly idcnlical ftmalc twins of Italian parents Durmi; Ihc 
twin pregnancy the mother had had severe anaemu from lead poisoning At the age of 
1 months both twins were found to have advanced bilateral retinal tumours Th/a / 
following a trephine opening of the right c>c later showed extension of the growth into 
the right orbital tissues with subsequent orbiui recurrence after cnucicalion of the eye 
as well as a large fungating ms« in the right side of the neck and death occurred al the 
age of 19 months t\ecrops\ (Dr \fasnarj) showed also extension along the optic rtene 
scattered discrete deposits of growth on the base of ihe brain and involvement of the 
right apical pleura doubtless from the brge mass of secondary growth m the right side 
of the neck Nosecondarv growths were found in any other thora^H. or abdominal viscera 
r**!/! //died 5 months bier at the age of 24 months Srcrtmi (M//ii) sliowcd extensive 
disorganiraiion of the interior of both eyes by jurtlv degenera^J gross ihs Tbc icferac 



886 TUMOURS OF RETINA AND CILIARY BODY 

enucleation of both eyes without recurrence in either the orbits or cranial cavity , 
thus Colhns (1896) reported 4 cases of bilateral retinoblastoma cured by 
enucleation of both eyes, and I have already cited a similar experience of Maher s 

Microscopic Structure 

In many retinoblastomas the bulk of the tissue consists of cellular round celled 
growth devoid of any special cellular arrangement, showing plentiful mitotic 
figures, and prone to patchy necrosis In areas of necrosis, mantles of surviving 
tumour cells often persist around blood vessels, and some calcification of the 
degenerated tissues is frequent 

Parts of the growth, however, may show structural differentiation m the form 
of rosettes or fibrillatcd areas or both Usually these are present m parts only of 
an otherwise diffusely cellular tumour, as in Case 11 above , but some tumours 
show plentiful rosettes or fibrillation, as in Case III 

The rosettes of retinoblastomas, which were first observed by Flexncr 
and have never been described better than by him, are depicted in Fig 439 Each 
rosette m section consists of a group of 15 to 40 or more elongated cells arranged 
radially around a central circular or oval cavity 10 to 60 microns or more m 
diameter The nuclei of the cells occupy their outer or basal ends and he in a 
rather even ring at the periphery of the rosette The apical or centrally directed 
parts of the cells tend to taper towards the lumen , some of them he in contact 
With each other, while some show fine sht like spaces between the tapering cells 
Near its apical end each cell bears a fine but distinct transverse mark where it 
traverses the delicate but distinct membrane which demarcates the lumen of the 
rosette The contents of this lumen may consist of distinct rod shaped or bulbous 
processes of the cells internal to the membrane, or of granular debris As Flexncr 
noticed, rosettes with distinct cell processes within the lumen contain little or no 
amorphous debris, and rosettes with plentiful debris show no distinct cell processes, 
and It IS clear that the debris results from disintegration of the processes the 
whole structure is unmistakably identical with that of the rod and cone layer 
and external limiting membrane of the normal retina, and even the contents of 
the lumen of the rosette resembles that of the sub retinal space of a detached 
xetma in which rods and cones may still be distinct or may disintegrate to granular 
amorphous material {Compare Fig 436 and Fig 439 ) 

The basal or nucleated ends of the rosette cells are crowded together and 
usually have indistinct outlines , but sometunes, as Flexner again noticed, a 
distinct fine fibrillary process may be seen to arise from the base of t cell and to 
penetrate amongst the surrounding tumour cells The nuclei of the rosette cells 
arc identical in appearance with those of the clustered unarranged tumour 
cells around Each nucleus is spherical or ovoid, 7 to 10 microns in diameter and 
has a rather distinctive punctate chromatin pattern consisting of scattered fine 
particles accompanied by a few coarser particles, and no distinctly vesicular 
nucleolus The unarranged tumour cells around and between the rosettes have 
scanty ill defined cytoplasm the nuclei often appearing to be naked Mitotic 
figures occur in both the unarranged cells and in those of the rosettes Occasionally, 
as Flexner observed, a rosette is seen with its lumen occupied by one or two 
round tumour cells, evidently intrudm from the proliferating tumour tissucaround 



RETINOBLASTOMAS 885 

Situation Multiplt and Bilattral Tumours 

Most of the tumours arise m the poslector parts of the retina, especially m 
Its loucr half Even m early stages the ophthalmoscope often shows multiple 
foci of growth sometimes a plentiful sprinkling of the whole retina with miliary 
growths’ (Duke Elder) While some of these may be due to metastatic 
seeding ira the vitfi-ous or xia the sub retmai space behind a detach'*d rctma it 
IS clear that many of them are multiple mdcp<.ndent primary foci, as m Ch m s ease 
Btlateral tumours arc fvcqucnt, occurring m about 25 per cent of eases c g m 
97 of 405 cases m Wvntcrstcmct s senes Bilateral disease ts much more frequent 
m familial and inhcnicd cases than m sporadic ones, ns is exemplified m Newton s 
Maher s and Bernsford s cases already cited and in Cases I U and Hf above 



Fig 43S — Cast 1 1 Detail of fibnlUf aira of Hg 437 (*'8001 


The tumours may be discovered simuUancouslv or nearly simultaneously m both 
c>cs and one or both growths may be present at birth More often however 
there i« an interval between the times of appearance of the tumours m the two 
c>cs The interval is usually only a few weeks or months occasionally it extends 
to several jeats c g U >cars m Maghy s ease Bilateral growths arc not due to 
spread from one c>c to the other by way of the optic nerves but arc independent 
primary growths This is shown conclusively by the following facts (n) Ophthal 
moscopic examination shows that the tumours m the second eye arise in any 
pan of the rctma and do not necessarily or even usually appear at the optic disc 
(b) The first affected eye has often been enucleated at an early stage when the 
pfowih IS still purely intra^ocular nnd the optic nerve ts microscopically free 
from grow ih (c) When the second eye has been enudeated its nerv c also has often 
been found unmvolvcd (d) Patients with bilateral growths have survived 
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FibnUated tissue is less common than rosettes, and indeed well marked 
fibrillary differentiation has seldom been mentioned at all m descriptions of the 
histology of retinoblastomas Case 11 (Figs 437, 438), however, affords a good 
example of a tumour with areas of prominently fibnllated tissue The cells, 
many of which are elongated, are separated by masses of fine waxy fibrils more 
or less parallel m direction The nuclei are similar m appearance to those of the 
more cellular areas of the tumour The cytoplasm is scanty and indistinct, but 
m places it can be clearly seen that the fibrils are processes of the cells The 
fibrils slam rather faintly with the usual stains, and Van Gieson s, Mallory s and 
Masson s stains show that they are non collagenous As my specimen was 
embedded m paraffin, it was unsuitable for applying special stains for neurofibnls 
or neuroglia, and I am not aware that this has ever been done convincingly with 
any tumour of this kind However, from the obviously similar nature of the cells 
of the fibnllated areas and those of the more usual round celled growth m other 
parts of the same tumour, and from the fact that the fibrils are processes of 
these cells, it seems clear that m this tumour at least the fibrils are of true neural, 
not neuroglial, character, and that they correspond to those of the plexiform or 
fibre layers of the normal retina 

As long ago as 1904, Verhoeff observed that the supposedly round cells of 
retinal tumours are m fact often elongated, and m one tumour the cells resembled 
* the bipolar cells of the adult retina, having a delicate process at each end The 
processes were often quite long, stained only family and their endings could not 
be made out The tumor contained rosettes m great numbers fn at least 
three other tumors the writer has been able to make out numbers of cells with 
such processes ’ The cells described by Verhoeff were undoubtedly the same as 
those depicted in Fig 438, and I am satisfied that his identification of them 
as bipolar cells of the inner nuclear layer was correct 

Gro%vths With well developed retma-hke structures, like that depicted by 
Susman, would afford the best material m which to display conclusively the nature 
and relationships of the fibrils 

Do neuroglial cells and fibres ever differentiate m these tumours There is no 
inherent improbability in such differentiation, but it has not been proved to 
occur We have already noted Greeff’s and Hertel’s early claims to have demon 
strated neuroglial ‘ spider cells ” in retinal ‘ gliomas ’ , and Leber’s and Verhoeff s 
criticism of these claims More recent workers who believe they have identified 
neuroglial elements m these tumours include Urra and GiinKer , but their 
descriptions and illustrations arc far from convincing Neither of these writers 
displays any healthy doubts regarding the specificity of the silver impregnation 
method he has used, and neither gtves any details of his technique, or any evidence 
that he has adequately controlled his results Drinker’s claim^ to have 
identified astrocytes ”, ‘ astroblasts * , “ spongioblasts ” and ” oligoden 

droglia ’ using an unspecified technique (“ Kanzler ” method according to one 

of the legends), will not satisfy many bistopatkohgists , nor will Urra’s highly 
diagrammatic drawings of all too-pcrfcct * astrocytes ’ Neuroglial elements, 
both astrocytes and Muller’s cells, may well occur as an accompanying stroma 
m the more highly differentiated retinoblastomas, just as Schwann cells occur m 
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Rarely a retinoblastoma shows retinal diflcrcntiation c\cn greater than 
rosettes Elongated or irregular spacc» may appear, tmo which project well 



Fjd /// RctinohU^toma Cofnparc itructurc »»uh that of I 

Sole ctlU m miicnij m ft«cue% ( POO? 

djfhrcrvtntcd rods and cones and which are surround'M b> nucleated ind fibrillary 
layers cxacil) reproducing those of the normal retina Susrmn has depicted an 
mstinceorthis rare (vpc of growth unfortunately without recording any details 
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IS unwarranted , so arc attempts to homologize the variants of retino- 
blastoma with the different types of osrebnl tumours The dentation of 
the retina from the primitive neural tube is no valid reason for applying to retinal 
tumours our notions of the histogenesis of cerebral tumours The retina is wt 
the bram, and the retinoblastomas are not like any of the tumours of the brain 
No sub division of the retinoblastomas is necessary , these tumours form a single 
histogenctic group the origin and nature of which are perfectly clear As m other 
groups of tumours, there is a considerable range of structure and bsh&viour within 



Fio 440 in CcHojdm secuon of eye showing retinal detachment with ret/noblasioma 
(x5) 

the group, but this does not call for its sub division or for any elaboration of 
nomenclature 

Modes of Spread and Metastasis 
(1) Intra-ocular extension 

Forming first a nodule or plaque m the plane of the retina, a growing tumour 
may later project into the vitreous from the sDlJ attached retina, or more common y 
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wel! difierentiated ganglioneuromas but we still need proof of this by evidence 
much more substantial and precise than that so far advanced 

Histogenesis and Nomenclature 

Comparison of the structure of the retinoblastomas and of the developing 
retina leaves no room for doubt as to the correctness of the view first advanced 
by Collins Ginsberg and VerhoefT and later crystallized m the name 
retinoblastoma , that these tumours are essentially embryonic, representing 
immature developing retinal tissue Those which continue to proliferate at the 
embryonic level fail to attain any structural diflerentiation but when difiercntiation 
occurs It produces retina like structures most commonly rosettes of rod and cone 
cells less commonly fibrillary or plcxiform retinal tissue and least commonly 
unmistakably retina like layers as in the case depicted by Susman The identity 
of the constituents of a rosette with its typical elongated cells, its limiting membrane 
and Its distinct rod like and cone like cell processes, cannot but be obvious to 
anyone who has examined a single good preparation of a retinoblastoma with 
well formed rosettes Study of such a specimen will show how nonsensical is 
Fischer s suggestion that the embryonic tumours of the rctma and the sympathetic 
system are essentially similar and should be classed together as neuroblastomas 
and Ewing s endorsement of this view in one place (on his p 442) and his apparent 
rejection of it a few pages later (pp 470-3) wiU seem pointless as well as inconsistent 
If Fischer, Ewing and others had read and pondered Flexncr s excellent original 
description of retinoblastomatous rosettes and had carefully examined one good 
specimen of them they could not have written such absurdities 

While Flexncr and Winierstemer correctly identified the rosettes as correspond 
ing to the outer layers of the retina the implication m their writings and m those 
of others, that the rosettes represent superfluous foci of retinal cells (Cohnhcim 
rests ) from which the rest of the tumour tissue grows cannot be accepted 
The rosettes arc not the original source of the tumour but merely foci of retina 
like difTcrcniiation m the tumour tissue as it grows The tissue of some retino- 
blastomas like that of some neuroblastomas matures to a greater or less degree 
as it grows maturation of a neuroblastoma produces ganghoneuromatous 
structure maturation of a retinoblastoma produces retina like structure 

While It IS clear that all parts of the immature retina may be represented in 
the tumours it seems probable that the most frequent and mam source of the 
^growths IS the outer nuclear layer Not only do the rosettes represent outer 
nuclear layer cells with their attached rods and cones but some early tumours 
have been seen to be continuous with the outer nuclear layer and to have the still 
intact inner layers of the retina clothing them on their inner aspect (see Dukc- 
Eldcr s Figs 2 427 and 2 447) On the other hand some early tumour* clearly 
-'arise from the inner nuclear layer as m Ch in s case and of course fibrillaled 
areas with bipolar tumour cells represent this layer However the precise zone 
of origin of the tumours is probably immaterial multiplying embryonic retinal 
cells probably all have equivalent potencies for differentiation 

Sub*diviston of the retinoblastomas mto several types with corresponding 
elaboration of nomenclature as proposed by Grmkcr Favaloro and Susman 
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the lamina cribrosa and directly into the substance of the optic nerve which is 
enlarged and partially destroyed by tumour {Fig 442) Infiltration of the nerve 
may extend as far as the chiasma In some cases extension takes place chjcfi> 
in the sheath around the nerve, and the cerebral sub arachnoid space is speedily 
invaded Once the tumour has reached the cranial cavity, either mo the nerve 
Itself or Its sheath rapid extension m the sub arachnoid spacc<^ of the brain and 
cord ensues This may be either m the form of discrete scattered metastatic 
deposits by way of the cercbrospm'il fluid as m my Case I, or m the form of a more 
or less continuous sheet of growth over the surface of the bram and cord as m 
Case If (depicted by Duncan and Maynard), and in the cases of Hu, 


j 



Fio 442 — Cffw // Cross sections of optic nerves The ughl nerve shows great distension of 
ns sheath by growth and also a central mass of »,towih , the sheath of the left nerve is less 
distended and the nerve iiself nearly mlact (x 10 ) 


Cairns and Russell, and others The dura mater and bones of the skull 
are not invaded from these intracranial growths, but there may be coexistent 
invasion of skull bones from the orbit, or mctaslavcs m them, or inconspicuous 
perivascular extensions into the diploe along the extra dural meningeal vessels, 
as m my Case 11 

(u) Trans scleral exiension to the orbit takes place principally along the peri 
vascular spaces of the vessels which perforate the sclera, the ciliary aUeries ana 
the venae vorticosac The growth fills the orbital cavity, may cause proptosis 
of the eye, and appears on the face as a horrible fungatmg mass which may attain 
an enormous size From the orbit direct invasion of the bones of the skull often 
ensues Invasion of the cranial cavity from these does not occur, though of course 
there may be coexistent intracranial extension via the optic nerve 

(3) Metastasis . 

(i) Metastasis by lymphatic channels occurs only after extension of the grow 
to the orbit and face when metastatic growths may develop m the pre auncuia 
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the rctma suffers detachment and much of the growth comes to he m the sub 
retinal space (Fig 440) From the postenor half of the globe the tumour may 
spread forward to destroy the ciliary body and ins envelope the lens and m\ adc 
the anterior chamber (Fig 441) Metastatic seeding may occur through cither 
the sub-tetmal space or the vitreous p'oducmg implants on other parts of the 



Ho 44t — E>c of an infant iMlh rcltnobUuonui showms spread of groviih lo ciliary body 
and tris and owr front of lens t 5 ) 

rclma choroid ciliary body or iris Glaucoma degeneration and atrophy of 
the intra-ocular tissues ensue 

(2) Fxtra-oailar extensfon 

Extra-ocular extension of the growth txkcs phcc m two distinct ways (j) by 
the optic ncr\c and (ii) through the xctcra to the orbital tissues 

(ij Slxtenxtnn ty tfi optic nenc it frequent and on its presence or absence 
post-opcratisc prognosis largely depends Most deaths from rclmohhstomi 
arc due to intracranial extension b\ this tome The growth infiltrates through 
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hoN^ever, is shown by Gifford’s report of a case of retinoblastoma in a child of 
years, whose optic nerve after excision was found to be infiltrated right to its 
cut end, but who was well 20 years later , and by De Kleijn’s report (cited by 
Gifford) of a similar case of a patient who remained well 6^ years after enucleation 
The proportion of cures to be expected after enucleation is difficult to estimate 
with accuracy, but available figures (cited by Duke Elder) suggest that in 
operable cases, i e those with no clinically apparent extra ocular extension, 
more than 50 per cent can be cured by enucleation The unfavourable results 
m the remainder depend almost entirely on infiltration of the optic nerves, micro 
scopical examination of which therefore permits fairly accurate prognosis m 
most cases Reese found that m 52 per cent of 119 eyes enucleated for 
retinoblastoma the growth had extended through the lamina enbrosa into the 
nerve, and in 43 per cent extension m the nerve reached right to its cut end thus 
rendering the prognosis next to hopeless 

Spontaneous retrogression of retinoblastoma is a rare but well authenticated 
event DuKe-EIder cites 1 1 cases m which spontaneous cure has been recorded 
and the after-history followed for many years , and the subject is also discussed 
by Hine and by Wells In most of the cases, one eye has been removed because 
of a microscopically proven retinoblastoma, and then an ophthalmoscopically 
similar growth has appeared in the second eye and has retrogressed after attaining 
a certain size In some cases the eye containing the retrogressed tumour has 
been atrophied and useless , m others a useful eye has remained The ophthal 
moscopic appearance of such a retrogressed tumour is distinctive (Duke Elder) 
In Kniepcr’s case the right eye was removed at the age of 2^ months and pro\ed 
to contain a retinoblastoma , the left eye was also filled with growth, but the 
parents refused a second enucleation and the child was discharged It was found 
1 1 years later alive and well m an institute for the blind, with an atrophied left eye 
In Stallard’s case (cited by Duke Elder) retrogression followed a severe attack 
of scarlet fever , the patient subsequently had 2 children, both of whom had 
bilateral tumours In the cases reported by Hmc, a father of 5 sons had had his 
left eye excised for retinoblastoma at the age of 2, and he also had a healed lesion 
m his right eye Of his 5 sons, one died when 6 months old the other 4 all 
developed retinal tumours, bilateral in 3 cases, and one of the children with 
bilateral tumours showed spontaneous retrogression of both of the growths 
It need scarcely be said that spontaneous cure by total degeneration of a retino 
blastema is so infrequent that it cannot be seriously considered m assessing 
prognosis 


TRUE GLIOMAS (ASTROCYTOMAS) OF THE RETINA 
True astrocytic gliomas of the retina, comparable with the astrocytomas of 
the brain are very rare Examples have been reported by Dejean (1934), McLean 
(1937), and Marks, Willis and Anderson (1939) My study of the tumour m the 
last cited case that of a girl of II years who was known to have had a slowly 
enlarging nodule near the optic disc since the age of 6 showed the tumour to be 
a smoothly hemispherical mass 9 millimetres in maximal diameter, lying to one 
side of the optic disc replacing the external layers of the reUna and clothed on 
its inner surface by the intact nerve cell layer of the retina It consisted or a 
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and cervical IjTnph glands as m Case Jf From these the tumour may spread 
to the medrastma! and other lymph glands and blood-borne mctastascs clscw here 
m the body may also be accompanied by deposits m the corresponding lymph 
glands 

(li) Metasta^ts by the blood stream is infrequent man> eases succumbing to 
the local disease or its intracranial etlcnsions without showing remote dtssemina 
tion Blood borne metasiascs most frequently affect bones these mctastascs may 
be very numerous and widespread involving both the medullary and subpcnostcal 
tissues (Roman , Hu Ch m) Mctastascs m thoracic and abdominal viscera 
are rare in Winlcrstcmer s large senes of cases the liver contained grow ths in only 
7 eases the kidncjs m 2, ovaries 2 lungs 1 and spleen I Hepatic mctastascs 
were present also in Roman s faffc s and Ch m s eases pulmonary mctastascs 
m Laubcf s case and ovarian mctastascs in JalTe s ease and Ch m s case also 
had deposits in the panweas and the muscles of the thigh Lawson mentioned a 
deposit in the deltoid muscle The ranty of deposits in the lungs rs particularly 
notcwortb> 

The structure of metastatic growths as of all extra ocular extensions, is usually 
diffusely cellular and devoid of any recognizable arrangement or diff’crentntion 
of the cells Occasionally however, rosette formation may be observed as m a 
metastasis in the fibula m Roman s ease 

PptXJSOSlS 

Post-operative prognosis depends largely on the condition of the optic nerve 
of the excised c>c This should alwa>s be examined microscopically if it is 
infiltrated b> growth the outloolc is bad particularly if the infiltration extends to 
the divided end of the nerve if it is unaffected and orbital extension has not 
occurred the risk of recurrence is not great and prognosis will now depend largely 
on whether a new tumour develops m the remaining e>c As we have already 
seen such bilateral development is most to be feared in cases v ith a strong familial 
predisposition to retinoblastoma Needless to sa> however regular and frequent 
ophthalmoscopic inspection of the remaining c>c should be made m all eases 
over a follow up penod of at least 2 or 3 >tar5 and should a new growth 
appear m this eve its prompt enucleation should be advised If microscopic 
examination shows the nerve of the enucleated second e>c aho to be free from 
growth, then tbe p ognosis remains quite favourable \\ c have already mentioned 
cases of survival foIloAing bibteral removal of the eves such as those of Maher 
and Colltns and there is little doubt that lives have been lost as a result of 
Icnporirmg on the part of the surgeon or unwillingness on the part of parents 
to consent to removal of both eyes The proposition that death is preferable to 
permanent bhndness from infancy of course does not he within the scope of 
pathological discu s on 

The all importance for prognosis of the condition of the opuc nerve of a 
fci/''obUsvom3tous eye has a beanng also on surgical technique clearly in 
removing lu^h an eve as much as posable of the op*ic nerve should be removed 
intact alone with it Division of an mvaded nerve beyond the limits of invasion 
r*‘3y avoid recurrerec while division through an invaded part of the nerve is 
almost certain to be followed b> recurrence That this na> not follow invariably 
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reviwcd the previous reports of Bad'll 'ind Lagrange, and Emanuel of similar 
tumours , and he fully discussed the close kinship of these grosvths with the 
retinal “ gliomas ”, concluding that m neither group are the tumours gliomas 
but that they both consist of embryonic retinal tissue with appropriate regional 
difTcrcnccs 

One of the most remarkable, as well as one of the most beautifully depicted, 
examples of diktjomi since Fuchs’s re\icw, is that described by Spicer and 
Greeves This tumour occurred m a male infant who developed “ seven 
clear, transparent bladders or cysts floating in the aqueous They moved freely 
and rebounded from each other or from the walls of the anterior chamber just 
like toy balloons” These cysts had thm nearly transparent walls, the largest 
was about 3 millimetres m diameter, and two of them gave off lateral buds The 
eve was removed and many more cysts were found between the ins and lens and 
in the vitreous These hid arisen from a solid growth of the ciliary body, which 
contained rosettes identical m appearance with those of a retinal “glioma’ 
The walls of the detached cysts had a microscopic structure perfectly simulating 
that of the embriomc retina 

As both Verhoeff and Fuchs pointed out, diktyomas arc undoubtcdl) closely 
related to retinoblastomas They arc to the pars ahans retinae what the rctmo 
blastomns are to the pars opuca Fuchs noted that the pars ciUans still consists 
of immature cells m the sixth month of foetal life, when the pars opUca is well 
differentiated He also cited an observation of Hclfreich s (1875), who, m the 
eye of a child of with a retinal ‘ ghoma”, saw also membraneous structures m 
the ciliary region composed of embryonic cells like those seen in diktyomas It 
IS also significant that rosettes like those of retinoblastomas may occur m diktyomas 
as in the ease of Spicer and Greeves already cited 

(3) Malignant ciliarj epithelial tumours 

These are rather variable in structure, but sub division of the group as 
originally suggested b> Fuchs, serves no useful purpose These tumours occur 
chiefly m adults, especially m eyes which have suffered previous mflammalo^ 
and degenerative changes Growth is usually slow, but eventually the eye may 
be filled and its coats infiltrated Mctastascs have not been described In addition 
to the eases reviewed and described by Fuchs, examples subsequently reported 
which illustrate the variety of these tumours include those of Greeves, Mellch 
Hine and Barrow and Stallard Microscbpically the tumours consist of cubical 
or columnar epithelial cells, pigmented or unpigmenled, arranged m various 
papillary, tubular, convoluted or reticulated patterns In many cases the 
cells resemble those of the ciliary epithelium, from which the tumours clearly 
take origin Fuchs s case was remarkable in several respects , the partly pig 
mented growths were multiple, arising not only m an annular manner from the 
ciliary body but also from the pigment epithelium of the retina at several points , 
and the old inflamed eye contained also masses of metaphstic bone, which were 
infiltrated b> the growths 

RARE RETINAL TUMOURS OF OTHER KINDS 

There occur occasional mtra ocuHr growths of retinal or ciliary origin which 
cannot be placed with certamtv in any of the preceding groups Thus Allmg 
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tangle of asteroid and fusiform cells with abundant fibnllary processes, the 
asteroid cells var>mg greatly m siie and often containing multiple nuclei Van 
Gicson’s stain showed collagenous ftssuc only around the few small blood \csscls 
which entered the tumour the tumour fibres all stained yellow Two patches 
of granular calcification were present This specimen resembled m many respects 
the tumour studied b\ McLean, from the macular region of a woman aged 23 
In McLean s case however, the growth replaced the inner layers of the rcivna 
leaving the external limiting membrane and the rods and cones intact, and it 
consisted largely of fusiform neuroglial cells with long fibrillar processes 

Both the clinical progress and microscopic structure of these tumours show 
relatively benign characters they have bem slowly growing and highly differ- 
entiatcd, and they have not metastasized or recurred However, the number 
of reported cases is so small that we cannot yet decide what range of structure 
and behaviour tumours of this kind may display 

To be distinguished from true retinal ^lomas arc occasional eases of massive 
tumour like gliosis of the rcima resulimg from long standing inflammatory or 
degenerative disease e g that described by rriedenwald We must also distinguish 
from primary retinal tumours extensions into the optic disc from ghomas of the 
optic nerve 

EPITHELIAL TUMOURS OF THE CILIARY DODY AND IRIS 
Tumours of the pars ciliarts and pars iruhca ntinae or of their cmbrjonic 
precursors arc exceedingly rare In his classical paper on the subject in 190S 
Fuchs divided these into benign and malignant types and the latter into two 
sub-groups according to whether the growths consisted of embryonic or adult 
ciliary tissue and this classification has remained a satisfactory one 

(1) The benign tumours of the ciliary epithelium 

Often called adenomas’, these consist of tiny well defined nodules often 
not mote than 1 millimetre m diameter composed of cells resembling and clearly 
derived from those of the unpigmcntcd layer of the ciliary cpiihchum and 
occurring m the eyes of middle aged or old people Tlicy may be not true tumours 
but rather focal hyperplasias related to senile changes but they may also bt 
related to the progressively growing tumours of the ciliary epithelium to 
be described prcscntlv A tvpical specimen is that reported by Vcihapen 

(2) Diktyoma 

This IS Fuchs s name for a d simciivc group of ciliary tumours occurring in 
children and consisting of tissvsc tcscmWwvg embryonic retina The tumour 
usuilly grows slowly mrilirotcs the ciliary body spreads over the poslcnor surface 
of the ins and may invade the antenor chamber or massively fill the eye AUhouph 
the tumour IS locally destructive mclastascs have not been obsened andcnucica 
tion of the eye is curative 

The most valuable of the earlier reports is that of \erhocfr who fully 
described a ciliary tumour from a child aged 21 lb*' tumour liad pedunculated 
globular excrescences which resembled little optic vcsclcs VerhoefT also 
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described a large ciliary growth m a boy 4 jears old which consisted of a 
network of epithelial cells and islands of cartilage Knapp and VerhoefT were 
of the opinion that it difTered from the epithelial tumours of the ciliar> region 
and called it an ‘ endothelioma on what grounds it is not clear The photo 
graphs suggest a diktyoma, and the presence of cartilage in such a tumour would 
be no more surprising than in an embryonic tumour of the kidney or li\cr 

Schuster described a heavily pigmented tumour m the eye of a woman aged 
32 With extension along the optic nerve, metastatic deposits on the surface 
of the cerebellum and in the spinal theca and with mctastascs also in the liver 
and many lymph glands Microscopic examination showed a pigmented epithelial 
growth with gland like orientation of its cells, the epithelial character of which 
was most evident m the mctastascs The tumour was interpreted probably 
correctly, as having arisen from the pigmented retinal epithelium If this was so, 
the tumour was then allied to the malignant ciliary tumours just described {see 
c>pccially Tuchs s case) but was unique m having extended outside the globe 
and m having produced mctastascs 

Orton and I have described a retinal tumour of peculiar structure from 
a woman aged 79 This nearly filled the vitrcal cavit>, and consisted of bands 
of elongated cells with their long axes transversely across the bands and with 
processes attached to the connective tissues on cither side These characters led 
to the conclusion that the tumour had arisen from the radial fibres of Muller 
and was distinct from the astrocytic gliomas of the retina 
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depicted by Dawson, and -ftas succinctly epitomized by Nicholson (1922) as 
follows 

A >oung mole is covered by epidermis, with highly irreguhr, elongated and 
branched papillae The columnar basal cells, and to a lesser extent all those 
of the rete Maipjghu are often deeply pigmented, especially in the deep parts of 
the papillae The hair follicles, sebaceous and sweat glands, if present, participate 
m the changes The basal cells have a marked tendency to become loosened and 
to pass into the corium, becoming detached from the epidermis This is usually 
most clearly apparent at the apices of the papillae But this loss of cohesion 
occurs Within the substance of the papillae as well , nests of oval or round cells 
with relatively small, darkl}^ stained nuclei and homogeneous “ glassy ” cytoplasm 





Fig 443 — Pigmented mole of arm of a girl aged 8 showing papillar> structure, frayed epidermis 
and masses of naevus ulh peeper parts of dermis showed neurofibromatoid changes.) 
(y 40) 

resulting These are the natvus cells They are generally more or less deeply 
pigmented They he looselv side by side, and are no longer organically connected 
with each other by prickles The nests of naevus cells are at first entirely intra 
epithelial Sooner or later, however, their epithelial covering gives way on the 
deep aspect of the papilla, and they are then partly surrounded by connective 
tissue Fresh nests are constantly produced, and the old ones pass more and more 
deeply into the conum Thej enter the tissue spaces of the corium and form 
irregular columns, which have usually lost their connections with the epidermis 
Many of these loosened epidermal cells do not assume the characteristic form 
described, but are oval, flat or branched Multinucleated giant cells are not 
uncommon Dtpigmentation constantly takes place, the pigment being 
up and removed bv leucocytes and the fixed cells of the corium, so that oia 
quiescent moles often contain little or no pigment, except generally m the basal 
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THE MELANOMATA 

Melanoma means only melanin pigmented tumour Much of the 
confusion regarding the histogenesis of such tumours has arisen from supposing 
them all to be of similar origin — all mesodermal all epithelial or all ncuro 
ectodermal Let us, at the outset abandon this assumption and consider 
separately the several groups of melanotic tumours according to their sites of 
origin The principal of these m mammals arc the skin the eye and the Icpto 
meninges TTicre is no reason to suppose that normal melanin production m 
these three mam sites and in some subsidiary ones (c g certain nerve cells) is 
subserved by cells of similar nature or origin The basal cells of the epidermis, 
the pigmented epithelium of the retina the dendritic pigment cells of the choroid 
and of the meninges, and the nerve cells of the substantia nigra, have no close 
afTmity >ct they are all melanin producers Clearly then we should consider 
the melanomas of the various tissues separately from each other, and not force 
them artificially together m accordance with this or that hypothesis regarding 
the specificity of mclanoblasts ’ * Mclanoblasts ’ are not cells of a specific 

type but arc of as many and diverse kinds as there arc different tissues capable 
of producing melanin Consequently, mclanoblastomas ’are not tumours nil of 
one specific type, but show a corresponding diversity Those who are interested 
in the attempts of Ribbert and others to interpret all melanomas as derived from 
specific “ mclanoblasts (Ribbert called them ‘ chromatophorcs ’ ) will find 
themvvcIlsctforthandcnticallycxammcdmJ W Dawson sclassical monograph 
We will discuss melanomas under the following heading'* 

1 Melanomas of the skm 

2 Mchnomas ofjuvti-culancous mucous membranes 

3 Intra ocular melanomas 

4 Meningeal melanosis and melanomas 

5 hfclanomas of other tissues 

6 Melanomas in animals 

7 General conclusions 

MELANOMAS OF THE SKIN 
(1) The pigmented mole or naevus 

The common pigmented mole or naevus is not a tumour but a malformation 
But, since nearly all cutaneous melanomas arise in prc-cxisiing moles the structure 
of these affords the essential clue to the histogenesis of the tumours Pigmented 
moles are probabl> alwa>s congenital with rare exceptions they arc discovered 
at birth or soon aficr TIk> show a definite life history comprising an early 
period of active development in childhood a stage of quiescence m car!) adult 
life and thereafter a siigc of atrophy Onlv in the first period in children is 
ihcir mode of origin apparent This was studied m great d-tul and beautifully 
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containing abundant clusters of smail naevus ccJJs roainJy unpigmented quite dctacfeed 
from the epidermis and lying m thickened fibrotic dermis (Fig 446) The deeper parts 



Fio 445 — FapjJiary pigmented mole of back of girl aged 18 showing clusters of nacvus cells 
detached from epidcfinis (x 120 ) 



Fjg 446 — Case I Detached clumps of naevus cells in dermal papillae and deeply pigmented 
epidermis ( x 120 ) 

o^the lesion consisted of whorls and bundles of cellular fibroblastic tissue similar to 
the benign lesions of neurofibromatosis and clearly related to the cutaneous nc 
(Fig 447) In places there was an intimate admixture of neurofibromatoid whorls 
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cells of their epithelial papillae Moles often persist in this state for long periods 
of time Sooner or later, however the naevus cells disappear and the conum 
belw-ecn the epidermal papillae then consists of a dense connective tissue ’ 

I cannot understand how any histopathologist who has examined young moles 
m ihcir early formative stage can fail to endorse Dawson s and Nicholson’s 
descriptions and to agree with their conclusion that naevus cells are detached 
epidermal cells This seems to me to be too obvious for argument The structure 
of young moles shows plainly that the naevus cells do not take origin from the 
sheaths of nerves or any other dermal elements but from the epidermis and 
the epidermis only 



Fio 444 — I>ctaiIofFig 443 showing identity of frajed epidermal and nac'Tis cc!U (>* 120 

To Nicholson s summary just cited I would add that some joung moles show 
the development of naevus cells not as isolated nests in the epidermis but as a 
general loosening and detachment of the entire basal-c 11 layer An example of 
this from a child aged 8 is depicted in Tigv 443 and 4M m which the identity 
ofihcvcry abundant naevus cells with frayed outcpidcrmis is obvious Examples of 
moles from older subjects after completion of genesis of the naevus cells and 
when these arc now quite detached from the epidermis arc depicted m Figs 
445-447 Tlic history and structure of one of these arc worthy of note 

Case /—A woman ageJ 29 eomplained that since chilJhood ihc had had a small black 
mok or ihe slm of the mid-dorsal region At first this had b Jcn flat but later it enlarged 
slowly and became raised abotr the lurface until at the age of 20 it was as large as a 
supenoe still smooth and bbek ThercafieritconimjcdtocnLirge but its colour became 
lighter When cscised it was a w«fl<ircumscnbcd raiied brown 2 centimetres 

m diameter with a corrupted surface The patient had no signs of any other iKm lesions 
or other rhjaical abnormalities //«/•>/ The structure was rrainly that of a t)p»cat 
moderately papilbry benign pigirented mok clothed by r'gmentcd epidermis and 
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are nerves and ner\c endings, so that it is not surprising to find these involved m 
the anomalous field of tissue 


(2) The epithelial histogenesis of melanomas of the skin 

With few exceptions, cutaneous melanomas arise from pre-cxistmg moles 
While the structure of joung pigmented moles shows plainly the epidermal origin 
of the nacvus cells, that of early malignant melanomas shows equally plainly 
their origin from nacvus ceils and from the epidermis itself That the tumours 
take origin from nacvus cells is not questioned even b> those who suppose these 
to be of non epithelial neural origin , all stage:> in the transformation of naevus 
cells to malignant melanoma cells are often demonstrable But the naevus cells 
are not the only source of the tumours , as Dawson and Nicholson (1923) showed, 
there is clear evidence of progressive tumour genesis from the basal cells of the 
epidermis also A mole becomes malignant by cancerous conversion of already 
formed naevus cells, and also m many cases b> the simultaneous splitting off 
from the epidermis of new broods of neoplastic naevus cells Nicholson depicted 
a sinking example of this process and rightly insisted that the appearances cannot 
be explained away as due to secondary infiltration of the epidermis The change 
IS plainly m the epidermis itself, whence the melanomatous cells proceed to mvade 
the dermis 

Those who doubt the epidermal ongm of the cutaneous melanomas point out 
that th-'se tumours show no signs of epidermal differentiation, i c prickle cells 
and cornification To which the reply is (a) that the same might be said of most 
basal cell carcinomas of the skm, (b) that, just as pigment formation is much 
more active in the basal cells of the epidermis than in its spinous and more 
superficial cells, so in a tumour the assumption by the cells of predominant 
pigment formative functions may well be accompanied by loss of the capacity 
for orderly epidermoid differentiation, and (c) there do occur occasional tumours 
which are ^th melanotic and epidermic, namely pigmented basal cell and 
squamous cell carcinomas (Bonscr) Mav not these pigmented basal cell 
and squamous cell growths be the very “missing links” between the ordinary 
skm carcinomas on the one hand and the melanomas proper on the other ’ The 
fact that such tumours behave more like skm carcinomas than like melanomas 
is not very surprising And surely the very existence of pigment-’d epidermoid 
growths of this kind points to the epithelial non neural ongm of integumentary 
melanin and ipso facto of integumentary melanotic tumours 

It remains to add here certain other relevant facts Bloch’s “ dopa ” reaction 

a test for the presence of an intra cellular melanogenoxjidase (well summarized 
by Spencer, Dawson Laidlaw, and Dawson et al) is given m common b> 
the basal cells of the epidermis, tho^c of hair follicles naevus cells an 
malignant melanoma cells In foetal and infant skm visible melanin appears 
first Of all in the basal cells of the epidermis , and Bloch’s test shows that prior 
to the development of visible pigment these cells and these celb only, are dopa 
positive These facts accord with the purely epithelial origin of skm melanin an 
of skm tumours producing melanin 
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naevus-ccll clumps but the two kinds of cells could crtr>’\^hcrc be distinguished easily 
and there svere no transitions between them 

y This case introduces us to the association first noticed by Soldan and later 
stressed by Masson of pigmented moles with local ncurofibromiloid changes 
When searched for, distinct though often slight signs of dermal neuro 
fibromatoid change can be found in a large proportion — perhaps the majorit) — of 
raised pigmented moles , and abundant nerve fibrils have been shown to traverse 
this tissue and to come into close relationship to the nacvus-ccll clumps (It is 
necessary to add that some writers have certainly over-estimated the number of 
nerve fibres present and their intimacy with the naevus cells The silver imprcgm 
tion methods used are not as specific as is often supposed and impregnated 
collagen and reticulin fibres have undoubtedly been mis identified as nerve fibres 



Fio 447 — Case I ^cu^o^lbromato»d Umuc adjacent to a deep scbaceou* gbnJ ( 120) 

I find most of Masson s and Foot s figures unconvincing in this respect indeed I 
think many of them show plainly that the supposed nerve fibres were connective 
tissue fibres) 

We will return presently to discussion of the neural relationships of pigmented 
moles and tumours But I must anticipate this here by staling that in m> view, 
when abnormalities of nerves arc found in a mole these arc merely a part of the 
malformation TIic developmental dtsiurbincc producing a mole aficcLs all of 
the constituent tissues in the disturbed field of skin In addition to the hyT^r 
pigmentation cxagccratcd papillaiion nacvus-ccii formation and associated 
ncurofibromatoid changes which we have considered moles miv show also great 
increase in the number and size of hairs and hair follicles or increase of blood 
vessels giving angiomatous characters I agree with Dvw-son Innes and Harvey 
that the pigmented mole is a complex malfotmation n manifestation of 
disturbed development of all ingredients of the skin Amongst these ingredients 
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constituted about 4 per cent of skin and lip cancers I encountered 9 cases of 
cutaneous melanoma m approximately 1,200 cancer necropsies 


(b) Age and sex 

Melanomas occur at all ages , about three quarters of them develop between 
/the ages ol 30 and 70, but without special prominence m any particular decade 
(Affleck , Webster et al) They are rare in young children Of peculiar interest 
are cases, like that reported by Weber et al , m which disseminated melanoma is 
y transferred from mother to infant m utero Males and females are about equally 
liable to melanoma 

(c) Site 

No region is exempt, but the commonest sites are the head and neck, trunk 
and genitalia, and the feet Except for the feet, the least frequent sites are the 
limbs, especially the hands (Peller, Webster et al) 

{d) Race 

It has often been stated that dark-skinned races are relatively exempt from 
melanoma , but I can find no sound evidence for this impression The disease 
has often been observed m Negroes (Bishop , Webster et al) , and Hewer reported 
47 cases m Sudanese, m whom melanomas of the feet are relatively common 

(c) Pre existing moles 

These are recorded m the majority of cases, eg m 65 per cent m the series of 
Webster et al and 84 per cent of Affleck’s senes Since, in some cases small 
moles have certainly been forgotten or overlooked, the actual proportion of 
melanomas preceded by moles must be even higher than this 

(/) Injury 

Caution IS always needed m attnbuting a causative roll to injury in th** genesis 
of tumours but there are good grounds for believing injury to play a definite part 
m the causation of melanomas These grounds arc as follows 

(i) In cases of melanoma supervening on a mole there is often a history of 
mechanical injury or of incomplete surgical removal, eg m 36 of 68 
cases recorded bv Webster et al Of course, it is often not possible to 
be sure that the supposed irritation or attempted removal of the mole 
was not the result rather than the cause of the superventi on ol malignant 
change 

(n) In a considerable proportion of cases of melanoma of the foot or leg, 
there is no history of previous mole, but on the contrary a history 
suggestive of injury Of Hewer s 47 melanomas m Sudanese 60 pei cen 
were on the feet and a further 15 per cent on the legs, and Hewer 
V trauma as causative Sub ungual melanomas are often not preceded y 
^ recognized moles, and the suggestion that trauma can be causative is a 
least plausible I have seen a fata! melanoma arising without a pre 
existing mole on the toe of a tile worker whose occupation involved long 
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(3) Objections to the hvpothests of neural origin of moles and melanomas of the skm 

(a) TTic mam objection is that these lesions are as already insisted plainly 
of epidermal origin 

{by The resemblance of some groups of melanoma cells to groups of Merkel 
Ranvier cells or Wagner Meissner corpuscles does not justify far rcaclnng 
histogenetic conclusions The shapes and mode of arrangement of the 
ceils of malignant melanomas are very diverse and simulation of cell 
aggregates of many kinds can be found m them , 

(c) Too much has been made of the association of pigmented moles with 
neurofibromatoid changes and of the hypcrncuri'i of some moles As 
already stated I look upon these as merely part of the malformation, 
and whatever the relationship between the abnormal epithelial and 
neural tissues in the malformed area it still remains true that the pigmcnta 
tion IS m the former and not m the latter It is quite possible that the 
formation of a pigmented mok may depend primarily on a disturbance 
of mnervatjon that it may be primarily an area of malformed sensory 
end organs but if so its excessive pigmentation and the pigmented 
tumour which may spring from it arc still cpithclnl m origin 

(d) Normal neural sheath cells and sensory end organs arc unpigmentcd and 
tumours known to arise from them— ncunlemmomis and neurofibromas— 
arc unpigmentcd If cutaneous melanomas were of neural sheath origin 
It IS strange that they should be the only lesions in which cells of this lineage 
acquitc pigment formative functions 

(<•) Feyrter recognizing the objections to the hypothesis that Schwann 
cells arc the source of naevus cells supposes these to come from certain 
special neuro-cndothchal cJIs which arc situated m nerve sheaths and 
which extend (as Massons clear cells Kromaycr s vesicular cells or 
Langerhan s cells) into the epidermis and he proposes lo call mevi 
ncuro-cndoihcliomas This alias answers none of the foregoing 
objections 

There IS of course one sense in which the neural hypothesis is compatible with 
the epidermal origin of nacvi and melanomas In so far as the epidermis is itself 
a sensory end organ its cells arc neural Free nerve terminals ramify in the 
epidermis and jt is believed that the cells of Merkel Ranvier arc themselves 
modified epidermal cells Is it possible that the derma! sensory corpuscles also 
may contain epidermal cells split off from the epidermis during development? 
Is the splitting off and isolation of naevus cells an exaggeration of a normal process 
in the development of the sensory apparatus of the skin 


(4) Incidence and causation of mdanoma^ of the skin 
(a) Ftcqucnc) 

Fonunaiclv melanoma is a relatively rare disease Most people have one or 
more pigmented moles and only an infinitesimal fraction of the total number of 
these will produce melanomas However since almost all melanomas do arise 
in moJci removal of these especially when they arc of such a sf/c or site that fhev 
are liable to mjury is a wise precaution Feller cilimated that m'*lanomas 
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metastatic spheroidal-celted carcinoma Tfae patient then volunteered the information 
that a small brown mole had been excised from the same site 2 years previously 

Stout has reviewed examples of what appears to be intra epidermal amelanotic 
melanoma 

(6) The spread and metastasis of cutaneous melanoma 

The behaviour of no other tumour is so unpredictable as that of melanoma 
A ‘ mole ” unsuspected of malignancy or so small as to be overlooked may 
produce widespread rapidly fatal metastase^ Or a ‘mole” may have been 
removed and all but forgotten 5 or 10 or more years before disseminated melano 
matosis develops Or, rarely, a frankly malignant growth for which a bad 
prognosis is given is unexpectedly cured by excision Or, more rarely still, a 
melanoma which has already metastasized undergoes spontaneous retrogression 



Fia 449 — ^AmeJanolJC part of recurrent melanoma of calf of leg which recurred 4 years after 
apparently successful radium treatment of initial growth Note miiotic figures (X 400 ) 

For examples of these and other anomalies of behaviour, see my 1934 wotl^ 
and the papers of Wilbur and Hartman, Sehg, Temple, and Webster et ctl Fig 449 
depicts a tumour which exhibited long delayed local recurrence 

The mode of dissenunation of a particular tumour is equally unpredictable 
Sbme tumours spread to surrounding parts \ta lymphatics and produce satellite 
tumours in the immediate neighbourhood or along the course of the mam lymph 
atics Others, while showing little spread locally, produce early metastas^ in 
the regional lymph glands (Fig 450) Others fail to mefastasire by lymphatic 
routes but disseminate solely by the blood-otrcam Blood borne metastases may 
devefopjn every organ and tissue of the body, or m one or two sites only, or there 
may be widespread dissemination yet with anomalous exemption of one or more ^ 
mam organs such as the liver or brain Cerebral metastases or intestinal metastases ' 
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standing on a hot floor I have also seen a melanoma which had arisen 
without evidence of a previous mole at the margin of a chronic varicose 
ulcer 

' (ill) The development of melanomas in mice and dogs following prolonged 
tarring is referred to in Chapter 4 

(5) The structure of melanomas of (he skin 

Dawson’s beautifully illustrated work renders it unnecessary to repeat in 
detail the histopathology of these growths It must suflicc here to state that 
then structure is very diverse that their cells may be spherical polyhedral, 
fusiform or pleomorphic that they may be arranged in epithelium like 
clumps, or m prominent perivascular mantles, or quite diffusely that they may 



be deeply pigmented or unpigmented or may show pigmented and unpigmcntcd 
cells m close contiguity and that n single tumour sometimes shows nun) or all 
of these structural variants (iVr Figs 448-451 ) 

Great experience is necessary in the microscopical diagnosis of carl) maligmnt 
change m pigmented moles Suspicious features arc increase in the size of the 
nuclei and c)lopIasm of (he nacvus-cclls cellular plcomorphism, mitotic figures 
the invasion of the overlying epidermis b> groups of at)pical cells and unequal 
distribution of mtra*ccllular pigment m different parts of the suspicious areas 
Amelanotic melanoma can cause great diagnosliu difficult) as m the following 
ease 

Ctue U — 1 or 9 months a man aped XSfiad noticed an cnlanting subcutaneous lumour 
of his calf This was esawd il a wtlWefincJ while jrowih 3 centime nrs 
m diameter bng in the dermis and subcutaneous tiuuc the eriJcrmii was unal^ccied 
Microscorically it prescnicd the apreorance shown in fig 441 and was durnened as 
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(7) A note on “ blue nac>i ” 

TTie Jadassohn Tieche ‘ blue naevus well described by Montgomery and 
Kahler, must be distinguished both chmcally and histologically from the ordinary 
pigmented moles and melanomas It is almost always congenital , it is situated 
most frequently on the face, forearms or hands, and less frequently on the trunk 
or lov.er limbs , it appears as a well circumscribed circular or oval, firm, blue or 
bluish black papule, usually onlj a few millimetres m diameter , it usually 
remains unchanged for life, except for gradual fibrosis with age m some cases, 
and the risk of supervening tumour is negligible Microscopically, long fusilorm, 
strap-like or branched melanin laden cells are found scattered diffusely or m 
irregular masses in the deeper parts of the dermis According to Montgomery 
and Kahler, these cells show no special relationship to nerves The more 
superficial parts of the dermis and the cpidcrmi* are normal , and the little mal 
formation appears to be quite distinct from the ordinary pigmented mole, though 
the two occasionally coexist The nature of the pigmented cells is undetermined , 
most workeis suppose them to be mesenchymal They are “ dopa ” positive, 
and appear to be identical with the so called “ Mongol cells * , which occur in the 
dermis over the sacrum and back and which arc regarded as mesenchymal 
melanoblasts (Laidlaw) Montgomery and Kahler distinguish between “ blue 
naevus ” and ‘ Mongolian spot ’, the latter usually a poorlv defined brownish 
area in the skin over the sacrum, present at birth and tending to disappear later , 
but microscopically the two are somewhat similar 

MELANOMAS OF JUXTA CUTANEOUS MUCOUS MEMBRANES 

Primary melanomas are reported occasionally from the nasal cavity, mouth 
(New and Hausel, Gotschalk et al), conjunctiva or episcleral tissues 
(Dawson Duke Elder), rectum, and vagina or cervix (Taylor and Tuttle , 
Bromberg and Brzezmski) Needless to say, care must be exercised not 
to mistake secondary for primary growths in these and other unusual situations 
but there is no doubt that primary melanomas can arise m the juxta cutaneous 
mucous membranes In most cases the histogenesis of these tumours is almost 
certainly the same as those of the cutaneous ones, i e from melanoblastic epithe 
hum like that of the epidermis In some cases this epithelium may actually be 
developmentally heterotopic epidermis, for we know that hairy ‘ naevi can 
occur m the conjunctiva and in the oral mucosa But we need not always postulate 
a developmental heterotopia, for epidermal structures cm be acquired by 
pldsia, in the vagina and cervix uteri at least Thus Nicholson (1918 and 1936) 
has described the development of sebaceous glands, hairs and a pigmented mole 
in this Situation , and I also (1936) have recorded the metaplastic formation of 
hairs in an endocervical polvpus It is quite probable, too, that the juxta cutaneous 
epithelia normally possess pigment formative capacities m slight degree witness 
th^ir pigmentation m Addison s disease, etc 

Many mammals, of course show heavy pigmentation of their oral mucosae, 
e g d fferent breeds of dogs vary grcatlv m this respect . 

It is certain that the epibulbar melanomas are not always of conjunctiva 
epithelial origin for epibulbar pigmentation clearly similar to raemngea 
pigmentation and unrelated to the conjunctival epithelium, certainly occurs 
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Fig 450 —Metastatic round<clIed melanoma in inguinal lymph glands a mass 4 centimetres 
in diameter which appeared a year after amputation of toe with a blood blister m a woman 
aged 60 Note groups of heavily pigmented and unpigmenied tumour cells side by side 



Fio 451 — Metastatic melanoma orbrain(Case\MllofTnnc3and\%ilIis) showing pcnvascular 

spaces infilinted by heasily pigmented cells (x 1 ^) 


from unsuspected primary growths ime causM many diagnostic errors (Willis 
19J4 Trinca and \\illis 1936 and Fig 451) Mctasiascs often dcsclop in 
unusual sues c g mucous membranes endocardium testis or placenta 
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It IS true that m structure and behaviour the ocular mchnomas show general 
resemblances to the cutaneous ones, ^^c must not ignore their diflcrcnces Spmdle 
celled structure is much more prominent m the ocular tumours, %\hich also show 
decided difierences from the cutaneous ones m their metastatic propensities 
Ocular melanoma produces remarkably frequent and often long delayed metas 
tascs m the liver , and it seldom effects widespread dissemination m almost every 
tissue of the body, as cutaneous melanoma often docs These differences should 
warn against over-zeal m attempting to formulate a common histogenesis for the 
ocular and cutaneous tumours And, after all, the skin is not the retina and 
choroid and the pigmented tumours of the two may be comparable in nothing 
save their pigmentation 

(2) Incidence and causation 

Intra ocular melanomas, which arc relatively rare tumours, occur about equally 
m the two sexes Children arc rarely victims Terrv and Johns found the 
highest numbers of eases m the fifth and sixth decades, and Duke Elder estimated 
the mean age to be 50 The tumours arise in any part of the choroid, ciliary 
body or jns and arc most frequent m the posterior half of the globe Save that 
some of them appear to arise from pre existing benign pigment spots m the 
choroid, nothing is known of their causation An hereditary predisposition is 
sometimes suggested, but acceptable instances arc exceedingly rare (Duke-Elder) 
The evidence that previous injury or inflammatory disease predisposes to mela 
nomas is inconclusive They are often unsuspected and undiagnosed, eg m 
42 of the 94 eases reported b> Terry and Johns 

(3) Structure 

Little need be said of this Diffuse or fascicular spindle celled structure is the 
commonest , rounded or polyhedral celled epithelioid structure is less frequent , 
and combinations and transitions between the two arc often to be found Most 
of the tumours arc heavily pigmented, some of them so heavily that all cell details 
arc hidden by the pigment The degree of pigmentation often differs in different 
parts of the growths, especially m mctastascs , but complete absence of pigment 
IS rare 

(4) Spread and metastasis 

Extra bulbar extension is most often trans scleral, around the perforating 
vessels, and less often via the optic nerve A greater risk, however, is metastasis 
by the blood stream This often takes place from small tumours still confinca 
within the globe and m some cases unsuspected - 

Metastases mav develop m any organ, and may not make their appearance icr 
years after apparently successful removal of the eye Prognosis is thus very 
uncertiiK Mon recorded the development of widespread metastases 15 yc^n 
removal of the eye , Cairns saw orbital recurrence md a large metastasis m t e 
scap lula 1& years after enucleation of the eye , the interval between enucleation an 
the-jJt vpearance of metastases was 18 years also in a case reported by Webb Johnson 
and j^elicLeod , m H GW Dawson s ease subcutaneous and ovarian metastases 
'Car^entd 14 years after removal of the eye , and Elsberg recorded spinal metastas^ 
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(see Case III below) and some cpibulbar tumours arise far back on the sclera 
and well away from the conjunctiva 

INTRA OCULAR MELANOMAS 

(For a good general account of the incidence, structure and behaviour of these 
see Duke Elder) 

(1) Histogenesis 

In my opinion, the histogenesis of the melanomas of the uveal tract is still 
unsettled There arc three hypotheses as follows 

(o) The hypothesis of epithelial origin 

In favour of this hypothesis arc the facts that in the embryonic eye melanin 
develops in the pigmcnl-cpithelium of the retina long before it appears m the 
choroid that the retinal epithelial cells arc the only ones m the eye to give a 
positive dopa reaction at any stage of development, that there are substantial 
grounds for believing some malignant melanomas to arise from prc-CMSting benign 
choroidal pigment spots or moles ’ that the structure of these moles ” is 
compatible with the idea that ih''ir cells may be spht-off retinal epithelial cells 
analogous with naevus cells m the skm and that there is a general similarity of 
structure between the intra-ocutar melanomas and the cutaneous ones Some 
upholders of the epithelial view have supposed that the cells of the choroid arc 
mesenchymal but receive their pigment from the retina Others however, like 
Dawson believe that the dendritic pigmcnKclls of the choroid may be, not 
merely chromatophorcs which have received pigment from the retinal epithelium, 
but actually migrated cells of that epithelium 

(b) The hypothesis of nicsenchxmal origin 

This IS supported by the homology of the choroid and leplomcninges by the 
close rejcmblanccs to each other of the branched pigmented cells of these two 
membranes by the absence of histological evidence that the choroidal pigment 
IS transferred from the retina or that the choroidal cells arc derived from the 
retinal epithelium but that on the contrary they appear to be ah Iniiio choroidal 
cells which develop pigment independently of the retina (Mann) 

(c) Massons hypothesis of nerxe sheath origin 

Masson s hypothesis was introduced in reference to the cutaneous melanomas 
only and even assuming that it were true for the skin tumours its extension 
(by Duke Elder and many others) to embrace the inira ocular growths is well 
appears to me to be unwarranted As far as wc know the choroid contains no 
sensory cnd-oigans at all corresponding to the Mcfkcl Ranvicr cells or Meissner 
corpuscles to which in Masson s sicw the cutaneous melanomas arc related 

I find mvsclf unable to decide between hvpothcscs (a) and (h) Funher work 
IS needed on the cmbrvological hwtology of the eye mote must be learnt of the 
structure and mode of origin of the bwign nacvi or moles of the uveal 
tract from which It seems cl-ar some melanomas ansc (Collins Houwrr Johnston 
Albers) and of cirly mclanomatous changes in previously normal eyes While 
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both the brain and dura mater and invading the superior longitudinal sinus A few small 
brown or black spots were present on neighbouring parts of the cerebral surface The 
pia mater of the base of the brain, especially the frontal lobes showed extensive patches 
of grey pigmentation The rest of the brain and its coverings were normal Patches of 
slight brown pigmentation were present in the skm of the right side of the face and 
temporal area The whole of the outer surface of the sclera of the right e>e showed 
prominent brown patches and there was slight similar pigmentation of the left sclera 
The intra ocular structures appeared normal Except for pneumonia and multiple benign 
uterine myomas all the viscera were normal and careful search failed to disclose a 
primary melanoma or a scar of the skm Histology — ^The tumour consisted of diffus ly 
arranged heavily pigmented fusiform and rounded cells which invaded the dura mater 
and bnm tissue (Fig 453) The pigmented patches in the pia mater contained many 
elongated pigment-cells resembling those of F/g 452 and the episcleral pigment patches 
showed similar cells 



Fig 453 — Case HI M =* main mass of growth on brain surface B = brain with heavily 
pigmented tumour infiltrating perivascular spaces (x 60 ) 

This case is of special interest in showing not only an undoubtedly primary 
malignant melanoma of the meninges, but also associated melanosis of the 
meninges and (presumably) non epithelial melanosis of the epibulbar tissues and 
possibly of the skin also on the same side Ordinary naevi of the skm were not 
present , but m some other cases extensive melanosis or melanomatosis of the 
meninges has been associated with multiple or widespread pigmented moles of 
the skm also (Grahl , Schopper , Lua , Maclachlan , Berblmger , Heilmann , 
Bjomeboe) 

It IS a notable fact that in none of the cases of indubitably primary melanotic 
tumours of the central nervous system have visceral metastases been found In 
this respect the behaviour of meningeal melanomas differs strikingly from 
cutaneous and ocular ones a difierence which favours the view that they mner 
histogenetically When, as in cases described by Hassm and Bassoe and by Foo 
and Zeek, supposedly primary melanomas of the brain or meninges have been 
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after an intenral of 14 jcars Wilbur and Hartman reported 3 cases, each uith 
mctasiascs m the l^^cr and subcutaneous tissues which appeared after intcn.als of 
13 10 and 10 >cars respectively following removal of the c)c These writers 
referred also to other exampLs of long delayed metastasis the longest interval 
being 32 >cars in Wilder s case 



Tk 4J2 —Normal mcmnceal pigment cells in a clcamJ lightly hacmaiowlm siamcd sinp of 
pia maicf from a Chinese male aged 37 f >> tOO ) 

The liver is the favourite site of metastasis and may attain a huge sire 
RoHcslon found the average weight of the liver m 22 collected cases of ocular 
melanoma with hepatic mclastascs to be 6000 grammes Hamburger recorded 
a liver weight of 10000 grammev and F one of 7 850 grimmcs (1934 Case 117) 

MENINGEAL MELANOSIS AND MELANOMAS 

Elongated and branched pigmcni-cclls arc normall) present m the pia mater 
especially of the base of the bram stem and especially in the dark skinned and 
Mongolian peoples (fig 452) The origin of tbeve cells developmental^ is 
uncertain the view often expressed (hoping to unify hisiogcncuc concepts of all 
groups of melanomas) that thev arc of ncuro-cpithchal origin is onl> supposition 
they may equally well be mesenchymal They arc certainly the source of dilTusc 
melanosis and primary diffuse or focal melanotic tumours of the meninges and 
central nervous system Acceptable cases of this kind include those of Virchow 
(1859) Minclli Ilirschbcrg Uoit Kawashima Schopper Lua Kiel Omodci 
Zormt Kraft Dio-kmann Hcilmann lljarnchoc and Akclaius and the following 
IS an additional example 

Cate III Vrm/’tf on a ^^onun 46 ♦ho had had rtctnl vpns of ccre^'ol lunoof 
div.U'ncd ihc foUcr^ifijt ahnoftnaliiict. Al ihc upper border of me rifhi ccrcbnt 
bonupherc there an cntguLir bbek tu~TO«r A ctr-limeim m damcier t '■tinting 


MMM 
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of melanotic tumours The origin of the pigment cells of the meninges, from 
which pnraary meningeal melanomas arise, is undetermined , there is no evidence 
that they are derived from neuro epithelium or that they are not mesenchymal , 
and the meningeal tumours behave differently from cutaneous and ocular ones 
The histogenesis of the choroidal pigment cells and of the mtra ocular melanotic 
tumours is still unsettled , it is possible that they may be derived from the pig- 
mented layer of the retina, or from the mesenchyme of the choroid which is the 
homologue of the meninges, or from either Some epibulbar melanomas almost 
certainly arise from mon epithelial episcleral pigment cells comparable with 
those of the meninges , but conjunctival epithelial naevus cell melanomas 
also occur 

I conclude, as I began, by saying that I think it a mistake to regard all melanotic 
tumours as comparable and to try to devise a unified histogenetic hypothesis to 
embrace them all Their several tissues of origin differ greatly in development 
and function, and the corresponding several groups of tumours differ significantly 
from one another in structure and behaviour It may be contended that the 
essential community of all pigmented tissues is shown by cases (such as 
ray Case III, and those of Berblinger, Bjorneboe, and others) in which develop 
mentally abnormal pigmentation affects skin, eyes and meninges simultaneously 
This argument, strong though it appears to be, js not necessarily valid If meJanm 
production is merely a common function of several distinct kinds of tissues, then 
factors disturbing that function might well do so simultaneously m those several 
tissues— just as diabetes may cause visible disturbances of glycogen or lipoid 
metabolism in several distinct kinds of cells 

It is not impossible that further research may lead to some unification of our 
concepts of melanin formation and of the histogenetic relationships of melanotic 
cells and their tumours At present, however, our knowledge is too incomplete 
to allow us to frame any unified hypothesis, and attempts to do so are forced 
and speculative 
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accompanied by metastases m other parts there is room for strong suspicion that 
a small primary growth of the skm or eye has eluded disco\cry or that (as m a 
case reported by Trinca and myself) a small skm lesion has been remosed months 
or years previously and forgotten 

MELANOMAS OF OTHER TISSUES 

In my opinion the concluding sentence of the last paragraph applies also to 
most perhaps all, of the supposedly primary melanotic tumours of other \isccra 
c g those of the adrenals reported by Davidsohn Schmidt Goldzieher 
Maclachlan and Smith and that of the gall bladder reported by Rosenthal 
In such cases unless meticulous search of c\cry part of the skm and c>cs and 
juxta-cutancous mucous membranes proves the absence of a possible primary 
growth there and inquiry elicits positive certainty that the patient has never had 
any skin lesion which might have been the primary source the primary visceral 
origin of a melanoma cannot be accepted I know of no reported cases fully 
satisfying these strict requirements 

MELANOMAS IN ANIMALS 

Cutaneous melanomas arc well known m horses dogs cattle and pigs 
(Feldman) but have seldom been observed m other animals Feldman referred to 
one example m a cat , Orr and Poison saw one m a rabbit and melanotic 
tumours, some with a heritable tendency, occur also m fish (Iladdow and 
Blake Gordon and Smith) Old grey or while horses arc peculiarly prone to 
cutaneous melanomas the commonest sites of which arc about the base of llie 
tail and the genitalia These growths arc apparently not preceded by benign 
moles comparable to the human ones Old dogs also frcqucntlj develop cutaneous 
melanotic growihs these arc sometimes benign multiple or single and some 
limes malignant the malignant ones often arising m previously indolent growths 
of the benign type The structure of the benign growths however is unlike that of 
human pigmented moles consisting usually of projecting pedunculated masses 
clothed by intact heavily pigmented epidermis underlain by thickened dermis 
containing few or many rounded or elongated cells loaded with pigment many 
of them clearly only plugocytcs Malignant growths show a diversity of structure 
and a capacity for metastasis similar to the human ones Feldman gives references 
to occasional instances of melanotic tumours of the menmges or bram in animals 
but whether primary or secondary is uncertain I have not read of nn intra 
Ocular melanoma m an animal 

Closer study of melanosis and melanomas m animals is needed it will surely 
help in the solution of some of the vexed problems of histogenesis m this field 

GEM RAL CONCLUSIONS 

Tlie views expressed above regarding the histogenesis of the scscra! groups of 
melanomas may now be epitomized In my opinion naevus cells and malignant 
melanomas the skm arc certainly of epidermal origin this does not exclude 
the participviion of nerves and nerve-endingv m the malformation which a 
pigmented mole is nor the participation of tactile epidermal cells in the formation 
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of melanotic tumours The origin of the pigment cells of the meninges, from 
which primary meningeal mchnomas arise, is undetermined , there is no evidence 
that they arc derived from ncuro epithelium or that they arc not mesenchymal , 
and the meningeal tumours behave diflcrcntly from cutaneous and ocular ones 
The histogenesis of the choroidal pigment-cells and of the intra ocular melanotic 
tumours is still unsettled , it is possible that they may be dcri\cd from the pig 
mented layer of the retina, or from the mesenchyme of the choroid which is the 
homologue of the meninges, or from either Some cpibulbar melanomas almost 
certainly arise from aion epithelial episcleral pigmcnt-cclls comparable with 
those of the meninges , but conjunctival epithelial nacvus-ccll melanomas 
also occur 

I conclude, as I began, bj saying that I think it a mistake to regard all melanotic 
tumours as comparable and to try to devise a unified histogcnctic hypothesis to 
embrace them all Their several tissues of origin dilTcr greatly m development 
and function, and the corresponding several groups of tumours differ significantly 
from one another in structure and behaviour It ma> be contended that the 
essential community of all pigmented tissues is shown by cases (such as 
my Case III, and those of Bcrblingcr, Bjdmcboc, and others) jn which devclop- 
mentally abnormal pigmentation affects skin, c>cs and meninges simultaneously 
This argument, strong though it appears to be, is not necessarily valid If melanin 
production is merely a common function of several distinct kinds of tissues then 
factors disturbing that function might well do so simultaneously m those several 
tissues— just as diabetes may cause visible disturbances of gI>cogcn or lipoid 
metabolism in several distinct kinds of cells 

It IS not impossible that further research may lead to some unification of our 
concepts of melanin formation and of the histogcnctic relationships of melanotic 
cells and their tumours At present, however, our knowledge is too incomplete 
to allow us to frame any unified hypothesis, and attempts to do so arc forced 
and speculative 
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CHAPTER 59 


CHORDOMA 

HISTORICAL OUTUNE 

In 1857, se\eral examples of small gelatinous masses projecting into the 
cranial cavity from the chsus were described by Luschha, Hasse, Zenker and 
Virchow Virchow regarded these as cartilaginous, and, because of the vacuolated 
character of their cells, named them “ ecchondrosis pKysaltphora ” In 1858, 
H Muller recorded a careful study of the notochord m the developing skull, 
and expressed the view that the so called “ ecchondroscs ’ were really derived 
from notochordal remnants Subsequent writers, however, adhered to Virchow s 
view , and it was not until 1894 that confirmation of Muller s opinion was advanced 
by Ribbert Since then, it has been generally accepted that the gelatinous nodules 
occasional!) found projecting from the clivus or dorsum selJae are “ ecchordoses ” 
coibijtmg of hcterotopic chordal tissue, and that true tumours, chordomas, arise 
from these or from the mtra osseous remains of chordal tissue The first recorded 
spheno occipital ecchondroscs ’ large enough to cause svmptoms were those 
of Klebs (1864) and Grahl (1903) the latter so large a mass that it probably was 
a chordoma The first cranial tumour specifically designated a malignant 
chordoma ’ was that of Fischer and Steiner (1907) and the first record of projec 
tion of such a tumour into the pharynx from the skull base was that of Lmck 
(1909) 

The first to report chordomas in the sacro cocc>geaI region were Feldmami 
(1910) and Mazzia (1910) although Morpurgo reported such a growth m an 
osteomalacic rat in 1907 Thereafter, increasing numbers of sacro coccygeal 
chordomas were reported and it soon became apparent that these were com 
moner than their craiual counterparts Chordomas of the vertebral column, 
the least frequent site, have been well recognized onl> recently (Cappell, 1928 , 
Guthert, 1939) The most valuable reviews of the subject of chordoma are those 
of Stewart (1922), Stewart and Morm (1926), Cappell (1928), Guthert (1939) and 
Harvey and Dawson (1941) Other noteworthy papers include those of Owen 
and CO authors (on chordomas of the cervical vertebrae) and Hutton and Young 

THE DEVELOPMENT OF THE NOTOCHORD 

The correctness of Muller s observations nearly a century ago on the develop- 
ment of the spheno occipital part of the notochord and its relation to ecchordoses 
has since been •verified repeatedly Embryological studies show that the upper 
end of the young notochord closely approaches the inner surface of the sphenoi 
and may he in contact with ♦he dura overlying the dorsum sellae , that more 
caudally in the basilar part of tlie developing occipital bone, the notochor^ 
approaches the lower or pharyngeal surface of the bone and part of it J 
between the basilar plate and the wall of the pharynx and tlwt m anv 
situations remnants of chordal tissue frttjuentiy persist m adults (William'J, Hu 
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FIVE PERSONALLY STUDIED CHORDOMAS 919 

Newland and Woollard) That these remnants arc the origin of ccchordoses, and 
of chordomas is clear to anyone familiar with them 

The persistence of aberrant buds of notochordal tissue in the sacro coccygeal 
region also, described by a number of workere (c g Berard and co ^vorkers 1922 
andHorwitz, 1941), can easily be \crified m median and paramedian sections of 
this region m foetuses or infants , and there is little doubt that remnants of these 
arc the source of sacro coccygeal chordomas In the spinal column the rarest 
site of chordomas, aberrant chordal tissue has seldom been seen It seems very 
probable then that the usual source of chordomas is from such aberrant residual 
tissue as we arc familiar with at the two extremities of the axis, and rarely, if ever 
from the normal intervertebral discs 

Ecchordoses 

Ecchordo-es of the spheno-occipital region arc not uncommon when carefully 
sought Ribbert claimed to have found them m 2 per cent of necropsies , and 
Stewart and Morm who reviewed 24 recorded examples, found 4 m 350 necropsies 
They were rather less frequent m my necropsy experience , I found 5 ecchordoses 
in o\cr 1 000 necropsies m whch they were looked for They appear as soft 
gelatinous pedunculated masses usually only a few millimetres but sometimes 
2 centimetres or more m diameter, often with flat inner surfaces where they have 
hin against the brain stem The pedicle is often xery narrow even filamentous, 
the little mass being moored loosely to the dorsum sellac by a thread The pedicle 
which consists also of chordal tissue always transverscs a small aperture m the 
dura mater and vertical sections through the aperture will show that the ecchor- 
dojis is continuous with remnants of similar tissue m the bone Microscopically 
an ecchordosis like the notochordal remains from which it springs consists of 
irregular vacuolated cells single or in aggregates set m an abundant mucoid 
matrix Ecchordoses arc quiescent chordal cctopns and should be distinguished 
from true tumours to which howc\cr, they may give origin 

FIVE PERSONALLY STUDIED CHORDOMAS 

The following fi\c personally studied cases of chordoma exemplify most of 
the features of this disease Three of the tumours were sacral one was cranial 
and one was upper thoracic in position 

Case I {Reported in 1930) —The tumour a huge sacral chordoma wiih massive extension 
into the ihigh had produced sjanploms for 4 J jxars before the woman $ death at the age 
of 41 Mulliplc exostoses of many bones had also been present since childhood 4Secropsy 
showed that the hugcgclatinous,partlyealcified sacral tumour which weighed 200 ounces 
had probably invaded the mam iliac veins and that there were multiple gelatinous 
mctasiases in the lungs liver heart spleen kidneys lh)roid and skin \fierosrorical 
examination (Pig. 454)— The tumours consisted of prominently vacuolated cells wiih 
many multinucicated gunl forms, and abundant extra-cellubr mucus Young metasuses 
in the lungs showed prominent h)aline capsules like those depicted b> Cappcll 

Case n {Reported b\ CatiandttUhs l932o»*d 1933) —A man 36 years old at death had 
had ijmptoms of hii sacral tumour for 5 )ean Seeropsv ihowed the large gcblinous 
tumour to occupy most of the pelvic cavity and to have destro>ed most of the sacrum 
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or other tissues resemblmg chordoma^ as was probably the case m the sacral 
tumour of a 7 months foetus described by Hennig (1900) Harvey and Dawson 
also expressed such doubts in the legends to their figures 34, 38, 39 and 40 However, 
that true chordoma does occur m childreiris shown by such cases as that reported 
by Elhs (1935) 

The average age at which the patients first come under observation differs 
decidedly according to the site of the tumours the mean ages of 20 cranial cases 
reviewed by Stewart and Monn was 35 years, and of 28 sacral cases 51 years 
This seems to be a greater difference than can be accounted for by earlier onset 
of symptoms m the cranial cases 

(3) Sex 

The 220 cases reviewed by Harvey and Dawson comprised 144 males and 76 
females The preponderance of males is more marked m the sacral than m the 
cranial group ft has been suggested that trauma plays a part m the causation of 
chordoma, and that this may account for the different liability of the sexes , but 
this IS very doubtful (See Hueper, 1942) 

(4) Co->cxisting anomalies 

Several reported cases of chordoma showed other skeletal disease In Cappell’s 
second case, a chordoma of the fourth cervical vertcbia was accompanied by an 
independent ecchordosis of the dorsum sellae , m> Case I (above) had multiple 
exostoses of many bones and Harvey and Dawson mentioned a case of cranial 
chordoma associated with multiple chondromas of the left arm These cases are 
insufficient to suggest more than a possibility that some constitutional tendency 
to skeletal dnomalies may underlie the genesis of chordomas 

THE GROSS STRUCTURE OF CHORDOMAS 

The typical chordoma is a slowly growing well defined lobulated tumour, 
consisting of soft gelatinous tissue, often with areas of haemorrhage, cystic 
degeneration or calcification, and sometimes with areas of more solid white tissue 
It invades, distends and destroys the neighbouring bone, and extends into adjacent 
regions, the nasopharynx or orbits or the retroperitoneal tissues or thigh A huge 
size may be attained by the sacral tumours eg that recorded by Stewart and 
Monn had a circumference of 80 centimetres, the tumour of my Case I 
weighed about 200 ounces, and that of Graf’s case 9 kilograms The spheno 
occipital growths of course do n.ot attain such latge sizes , they usually projwt 
prominently into the cranial cavity, sometimes into the pharynx also, as m Case iV, 
and only rarely into the pharynx only 

THE MICROSCOPICAL STRUCTURE OF CHORDOMAS 

The microscopical appearance of chordoma is rather variable but in tepre 
sensative pieces of tissue easy of recognition The cells are usually aggregated 
m irregular groups, separated bv stromal connective tissues or by the mucoi 
matrix of the tumour itself They vary greatly m size and shape but in conipac 
healthy regions of the growth fairly uniform polyhedral cells may be grouped o 
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of the first and second dorsal \crtcbrae and at operation by Mr Balcombe Quick a 
quantity of friable growth which was compressing the cord was removed In August 1944 
there was massive recurrence in the muscles of the back in spite of intensive X ray 
irradiation MicroscoptcaHv the tumour was a chordoma 



SITE AGE AND SEX DISTRIBUTION OF CHORDOMAS 

(1) Site 

Harvey and Davison s icview of 240 cases of chordoma showed the following 
distribution 

Crania! - - - - - 88 (37 per cent) 

Vertebra! - - - -30(12,, ) 

Sacro-coccygcal - - - 122 (51 „ ) 

Horwitz s review of 245 cases gave the corresponding percentages as 33 12 
and 55 


(2) Arc 

According to Harvey and Dawson the age distribution of 21 1 cases was 


Decades - 

- 

- 

1 

2 

3 

4 

5 

6 

7 ' 

8 

1 9 

No of cases 

•• 

- 

- 14 

7 

21 

44 

3S 

46 

40 1 

2 

2 


Thus no age ts exempt and there is no vvcil-dcrmcd peak of distribution in any 
particular decade There is room for doubting the correctness of the diagnosis 
m some of the mcomplclcl) mvcsltgaicd sacro-coccygcal tumours m infants , 
some of these may have been teratomatous with extensive areas of cartibginous 
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resemble cords or clumps of epithelium The characteristic cytoplasmic and 
intercellular vacuolation, little m evidence in the smaller polyhedral cells, becomes 
prominent m the larger ‘ physaliphorous cells, in which cell outlines may be 
lost and the appearance may be that of a highly vacuolated syncytium Vacuolated 
cells may assume signet ring forms In areas of greatest mucus formation only 
scattered islets of cells remain m a sea of mucinous matrix This extra-cellular 
material gives the usual staining reactions of mucm but the intra cellular vacuoles 
often appear empty or their contents fails to stain selectively Intra cellular 
gljcogen, described by some writers, is difficult to demonstrate m most tumours 
Multinucleated cells are not uncommon and occasionally as in my Case I, they 
attain huge sizes and contain many nuclei Mitotic figures are rare Nuclear 
vacuolation has been described but is unusual Grouping of flattened cells in 
whorls IS a rare feature well depicted by Stewart and Morin In some areas 
of compact growth the cells assume fusiform shapes presumably from compres 
Sion Isolated clumps of tumour tissue sometimes develop a distinct hyaline 
sheath delimmatmg the tumour from the surrounding tissues and resembling 
the sheath of a young notochord (Cappell Willis, Harvey and Dawson) Some 
of these various features are depicted in Figs 454 and 455 

THE METASTASIS OF CHORDOMAS 

Chordoma, although an invasive almost always fatal growth does not often 
metastasize widely Metastases in lymph glands were reported by Peters (1919) 
Lewis (1921) and PotolscKnig (1919) and Polotschnig s case also had metastases 
in the liver Stewart s case had large secondary growtlis m the soft tissues of the 
buttock and over the scapula but no visceral metastases were found at necropsy 
My Case I had widely disseminated blood borne metastases m many organs 
and Case 11 had small metastases m the liver only doubtless due to transport 
Ma the portal blood stream from the pelvis Graf s case had metastases m lymph 
glands liver lungs and skin 

PROGNOSIS AND DURATION OF CHORDOMA 

The ultimate outlook of cases of chordoma is uniformly bad but many of the 
tumours arc of slow growth nnd some of the patients survive for many >cars 
Stewart and Monn found the average duration of cranial cases from the onset of 
symptoms to be 2 8 >cars and of sacral cases 6 4 )cars Even when complete 
removal of a growih appears to have been achieved prognosis must be guarded , 
m Stewart s case recurrence ensued after 5 >c'irs apparent freedom from 
disease following excision The total duration in this case from first appearance 
of the tumour to the patient s death was 19 >cars 
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Wells tabulated a number of records of catainly or probably congenital nephro 
blastemas There exist reports of several specimens found in foetuses, eg 
Nicholson’s (1931) AH large series show a majority of cas« with symptomatic 
onset m the first 3 years of life, and cases wnh onset after the age of 10 are very 
rare (Hedren, McCurdy, Herzog) 

“ Mixed tumours ’ have often been reported in adults but very few of these 
withstand critical examination Thus the adult cases reported by Hedren (Case 3), 
Kilfaane and Lester, Papin et at , Bubscr ct at , Hamm, and Sparks can be dismissed, 
the tumours were probably carcinomas of ordinary adult type with anaplastic 



Flo 456 — Case 1 Nephroblastoma Cellular tissue diffcrentiatmg into both tubules and 
non epithelial tissue (>100) 


areas So also was the tumour reported by Moore m a man aged 56, in which the 
areas of bony tissue were probably the result of stromal metaplasia in a long 
standing carcinoma Bosse rightly warned against mistaking glomerulus like 
formations for true glomeruli m renal or other adenocarcinomas Muus s third 
case appears to have been a genuine one of mixed tumour in a woman aged 34 
The tumour m Busse s second case, a large rhabdomyoma of the renal capsule m 
a woman aged 57 may have been related to the embrvonic mixed tumour, though 
no epithelial elements were found in it In Hoisholt s case also, a tumour from a 
youth aged 18 contained spindle celled growth and cartilage but no epithelium 
In Hasner ’s third case in a man aged 45, while no histological detaiL are given, the 
two good photographs certainly depict both tubules and striated muscle fibres 
I have examined one undoubted specimen ot embrvonic renal tumour from a man 
aged 30, thoroughly studied by H A Sissons 



CHAPTER 60 


EMBRYONIC TUMOURS OF KIDNEY AND LIVER AND GENERAL 
COMMENTS ON EMBRYONIC TUMOURS 

We have already discussed several distinct kinds of truly embryonic tumours — 
ncuro-epithelioma and medulloblastoma of the brain neuroblastoma of the 
sympathetic system retinal neuro-epithclioma or retinoblastoma, and rhabdomyo- 
sarcomas of the pelvic organs and some other parts Two other kinds of truly 
embryonic tumours remain for consideration, namely nephroblastoma 
or embryonic tumour of the kidney and hepatoblastoma or embryonic tumour of 
the liver Some general comments on the significance of embryonic tumours 
will be added 

EMBRYONIC TUMOURS OF THE KIDNEY NEPHROBLASTOMA 
Many names have been applied to the embryonic renal tumours— adeno- 
sarcoma myo-sarcoma” mixed tumour , Wilms s tumour’ , ‘embryoma , 
embryonic nephroma and nephroblastoma These of course do not imply 
diflcrent kinds of tumours but merely structural variants or different notions 
regarding histogenesis It is now clear that there is but one entity embryonic 
renal tumour, appropriately called also nephroblastoma ’ since it arises from 
and consists of immature renal blastema 

The earliest descriptions of these growths include those of Ebcrth (1872) 
Cohnhcim (1875) Marchand (1878) Eve (1882) and Williams (1882) Eve 
however recorded a bilateral Hunterian specimen which must have dated from 
1790 or earlier Good reports and reviews include those of Muus (1899) Hcdrcn 
(1907) and Kretschmer and Hibbs (1931) 

The following case provided a typical specimen 

Case I — History — A nuk child who had weighed 4 pounds when dcliicred by 
Caesarean section because of maternal renal disease desclop^ normally until 15 months 
old when he began to suffer from haematuna and to pass small pieces of flesh 
Microscopically these consisted of necrotic cellular tumour tissue the right kidney 
was palpably enlarged and nephrectomy was performed The child remained well 7 years 
later at the age of 8} Specimen— The kjdney was largely replaced by a well-defined 
lobulaicd tumour 9x8x6 ccntimcttei confined within the renal capsule and showing 
a compressed rim of kidney tissue at parts of the periphery It consist^ of homogeneous 
white tissue except for some haemorrhagic changes m polypoid masses of growth which 
filled and distend^ the caliccs and pelvis flutohfttcal structure ntho'^nin Tigs 4S6-46I 
It includes undiffcrcntutcd cellular tissue partly epithelial and partly non-epilhchal 
tubules and pro-glomcruli mall stagesoffomution, much young connective tissue smooth 
musck fibres and occasional groups of striated muscle fibres The polypoid masses in the 
pelvis are clothed m most pbccs by a layer of pelvic epithelium which dips down deeply 
into the intervening crypts of this part of the tumour 

(1) Arc Incidence 

Most of these tumours arc discovered m infancy or early childhood and there 
is no doubt that in a high proportion of cases they were already present at birth 
925 
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(а) hnaswn of ^ems 

This IS somelimes conspicuous, and js of course an important factor in 
prognosis Examples of extensile growth ^^lthm the renal veins and inferior vena 
cava and even into the heart arc recorded by Merkel, Engtlken, Muus, Rosen 
stem, Loughnanc and Dew , in Dcw*s case, the left sided renal tumour extended 
to the cord and testis within the spermatic veins 

(£>) Kfetastases 

These arc most frequent m the lungs but may occur also in liver, bones, lymph 
nodes and peritoneum Noteworthy reports include those of Merkel, Engclken, 
Hcdren (Case 5), Loughnanc, Fraser, Wollstcm, Kretschmer and Hibbs, Grewal, 
and Mintz, the last two writers particularly describing mctastascs in bones In 
many cases the structure of the metastasis has been as complex as that of the 
primary lumoui, showing the immaivinly and multipotcntiahty of the neoplastic 
blastema cells transported 

(б) Embr>onic renal tumours in animals 

Tumours undoubtedly comparable with the embryonic tumours of the human 
kidney occur m the pig (Feldman 1932 Chapter XXI), ox (Feldman Fig 188) 
sheep {Feldman, 1933), nbbit and hare (Bell and Hcnnci, Scott, Poison, Eisler), 
rat (Bullock and Curtis, RaichlTe) and fowl (McKcnncy, Feldman and Olson) 
Nephroblastomas are the commonest of all tumours m pigs and are also relatively 
frequent m chickens Most of the aflcctcd animals are voung As m humans, 
most of the tumours are unilateral and solitary, but bilateral growths sometimes 
occur, as in 8 of Feldman s 46 tumours of swine and in the fowl aported 
by Feldman and Olson In structure the growths general!) resemble their 
human counterparts, showing a mixture of undifferentiated tissue and differ- 
entiating tubular, glomerular and connective tissues (Many excellent figures by 
Feldman ) Conspicuous squamous change, as m Feldman and Olson’s specimen 
is infrequent , and striated muscle fibres, as in one of Bullock and Curtis s rats, 
have rarely been seen Metastasis has been observed m the pig, ox and sheep 
rarely in the fowl and not at all in the rodents, m which the *umours appear to 
be relatively benign 

EMBRYONIC TUMOURS OF THE LIVER HEPATOBLASTOMA 

Tumours clearly comparable with the embryonic tumours of the kidney 
occasionally arise in the liver They occur m the foetus or young infant, an 
consist of embryonic liver tissue, sometimes accompanied by heterotopic issues 
also In considering these tumours three sources of confusion are to be avoided, 
namely (i) metastatic neuroblastoma must not be mistaken for a primary liver 
lumouT, (n) congenital angiomatos.is. must be distinguished from hepatoblastoma 
and (ill) primary carcinoma of adult type occurring m childhood or youth 5“*^“ 
be distinguished from embryonic hepatoma For a good discussion ot t c 
several kinds of malignant hepatic tumours in infancy, consult welk s paper 
(1940) The tumour in a girl aged 9 reported bv Kilfoy and Terry is a goo 
example of a hepatic carcinoma probably not of embryonic 
the same applies to many of the other tabulated by them It must be admitted. 
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(2) Sex incidence 

In most senes males are about twice as numerous as females (Kretschmer 
and Hibbs , McCurdy Herzog) 

(3) Site 

The tumours are usually single and unilateral , but multiple or bilateral 
growths occur as in Eberth s Cohnhcim s and Merkel s cases the Hunterian 
specimen referred to by Eve Hedren*s first case, 2 of the 17 cases reported by 
Kretschmer and Hibbs and in 8 of the 107 cases reviewed by Herzog Hedr^n’s 
case was remarkable in showing 2 separate tumours in the right kidney 3 m the 
left and also microscopic foci of undiflerentiated tissue m other parts of 
the kidneys 



Tio 457 — Case I Ncphroblasloma Incompletely dincrcntiatcd epithelial clumps m 
mcscnchjmc like connective tissue (xlOO) 

(4) Structure and histogenesis 

The structure vanes grcall> In most tumours embryonic renal tissue 
showing different degrees of diffcrcntution predominates , while various hetcro 
topic tissues may also appear m var>ing proportions (See Figs 456-461 ) 

(a) Unilijfirintialccl tissue 

Tins IS often plentiful and constitutes the bulk or even the whole of some 
tumours It resembles and undoubted!) corresponds to early cmbr>onic renal 
bhstema All stages in the transformation of this tissue into dincrcntiatcd 
rcnil or hctcrolopic tissues can be (raced 

(h) Fpitfulial structures 

Tlicsc show great divcrsil) of form including undidcrcntiatcd epithelial 
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(а) Jniasion of leim 

This IS sometimes conspicuous, and i$ of course an important factor in 

prognosis Examples of extensive growth within the renal veins and inferior vena 
cava and even into the heart are recorded by Merkel, Engelken, Muus Rosen 
stem, Loughnane and Dew , in Dew’s case, the left sided renal tumour extended 
to the cord and testis within the spermatic veins 

(p) Metastases 

These are most frequent m the lungs but may occur also m liver, bones, lymph 
nodes and peritoneum Noteworthy reports include those of Merkel Engelken, 
Hedren (Case 5) Loughnane, Fraser, Wollstein, Kretschmer and Hibbs, Grewal, 
and Mmtz, the last two writers particularly describing metastases in bones In 
many cases the structure of the metastases has been as complex as that of the 
primary tumour, showing the immaturity and muUipotcntiality of the neoplastic 
blastema cells transported 

(б) Embryonic renal tumours in animals 

Tumours undoubtedly comparable with the embryonic tumours of the human 
kidney occur m the pig (Feldman, 1932, Chapter XXI), ox (Feldman Fig 188), 
sheep (Feldman, 1933) rabbit and hare (Bell and Henrici, Scott, Poison, Eisler), 
rat (Bullock and Curtis, RatchfTe) and fowl (McKenney Feldman and Obon) 
Nephroblastomas are the commonest of all tumours m pigs, and are also relatively 
frequent in chickens Most of the affected animals are young As m humans, 
most of the tumours arc unilateral and solitary, but bilateral growths sometimes 
occur, as m 8 of Feldman s 46 tumours ol swme and in the fowl reported 
bv Feldman and Olson In structure the growths generally resemble their 
human counterparts, showing a mixture of undifferentiated tissue and differ 
entiating tubular, glomerular and connective tissues (Many excellent figures by 
Feldman ) Conspicuous squamous change, as in Feldman and Olson’s specimen, 
IS infrequent , and striated muscle fibres, as m one of Bullock and Curtis s rats, 
have rarely been seen Metastasis has been observed in the pig, ox and sheep, 
rarely in the fowl, and not at all in the rodents, in which the humours appear to 
be relatively benign 

EMBRYONIC TUMOURS OF THE LIVER HEPATOBLASTOMA 

Tumours clearly comparable with the embryonic tumours of the kidney 
occasionally arise in the liver Th^ occur m the foetus or voung infant, and 
consist of embryonic liver tissue, sometimes accompanied by heterotopic 
also In considering these tumours three sources of confusion are to be avoided, 
namely (i) metastatic neuroblastoma must not be mistaken for a primary liver 
tumour (u) congenital angiomatosis must be distinguished from hepvtoblaslom^ 
and (ill) pnmarv carcinoma of adult type occurring m childhood or youth should 
be distinguished from embryonic hepatoma For a good discussion of the 
several kinds of malignant hepatic tumours tn infancy, consult Wells s paper 
(1940) The tumour m a girl aged 9 reported by Kilfoy and Terry is a good 
example of a hepatic Laremoma probably not of embryonic ongin , and 
the same applies to many of the other cases tabulated by them It must be admitted, 
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however, that distinction between truly embr>onic liver cell tumours and ordinary 
hepatomas arising m childhood may be neither histologically, possible nor 
theoretically valid, theyma> differ only m their time of origin In view of this, it 
would be pointless to attempt analysis of the age incidence and other properties 
of hepatoblastomas Suffice it to recognize that there are tumours of liver tissue of 
unquestionable embryonic qualities It will be helpful to review briefly a few 
typical examples 

(1) Some examples of embryonic hepatic tumours 

Nissel described a large tumour of the liver of a new born infant, con 
sisting of epithelial tissue of trabecular arrangement accompanied by much 
spmdle-ccllcd mesenchymal tissue containing areas of cartilage and bone Nissel 
supposed the tumour to have arisen from a focus of embryonic liver tissue con 
taming both epithelium and connective tissue and the bone and cartilage to have 
developed from the latter by metaplasia 

In Sheehan s case, a large tumour of the right lobe in a girl aged 6 years was 
associated with congenital cystic disease of the organ and the tumour had 
massively invaded the common bile duct and had produced several discrete 
metastases m the liver itself Microscopical examination showed the cystic 
bife ducts to contain papillary growths, and the tumour to consi«t mainly of non- 
epithelial tissues denved from the abnormal connective tissue of these papillary 
formations These were myxomatous fibromatous and rhabdomyomalous, 
but with all transitional forms Early papillary growths m the cysts showed 
mesenchymal changes similar to those m the mam tumour, including the develop 
ment of mucoid tissue and of striated fibres Sheehan s views regarding the 
histogenesis of the tumour arc worth citing In view of the tissue balance 
during early foetal life between the hypoblastic livtr bud and the mesen 
chyme into which it grows wc may expect a maldevclopmcnt of the one to lead 
to d reciprocal maldevclopmcnt of the other The later supervention of active 
growth on the part of the hypobhstic evils will then lead to the formation of 
carcinoma or hepatoma, and on the part of the mescnch>7nal evils to sarcoma 
of various kinds The participation of both divisions leads to the true mixed 
tumours In the present case the hypoblast has not developed to hepatoma 
and remains benign as the epithelium of the cysts while the embryonic connective 
tissue cells have undergone the malignant development 

In a female infant 11 months old with marked overgrowth of the left side 
of the body, Roth found a large hepatic tumour composed of hepatoma like 
epithelial growth, foci of cornifymg squamous epithelium and young mesen 
chymal tissue containing patches of cartilage and bone 

Webster described three specimens of rnahgnant hepatoma from male 
infants aged 6 4 and 18 months The first tumour contained much carcinomatous 
(issue of diverse arrangement but resembling hepatic tissue, much osteoid tissue 
with patchy calcification and sarcoma like areas of cellular connective tissue 
and Webster regarded n as an hepatic analogue of Wilms s tumour The 
tumours m Webster s second and third cases consisted of hepatoma like epithelial 
growth only and showed no noteworthy stromal changes 

In the following personally studied ease also the tumour was a simple embrv 
onic hepatoma without any hctcrolopic tissues 
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(а) Imasion of \eins 

This IS sometimes conspicuous, and is of course nn important factor in 
prognosis Examples of extensive growth within the renal xcins and inferior vena 
cava and even into the heart arc recorded by Merkel, Engclkcn Muus, Rosen 
stem, Loughnanc and Dew m Dew’s ease, the left sided renal tumour extended 
to the cord and testis within the spcrnntic veins 

(б) Afctasiases 

These arc most frequent in the lungs, but may occur also in liver, bones, lymph 
nodes and peritoneum Noteworthy reports include those of Merkel, Engclkcn 
Hedren (Case 5), Loughmne, Fraser, Wollstcin, Kretschmer and Hibbs Grcwal, 
and Mmlz, the hst two writers particularly describing mctasliscs m bones In 
many eases the structure of the mctastascs has been as complex as that of the 
primary tumour, showing the immaturity and muUipotcnliality of the neoplastic 
blastema cells transported 

(6) Embryonic renal tumours in animals 

Tumours undoubtedly comparable with the cmbr>onic tumours of the human 
kidney occur in the pig (Feldman 1932, Chapter XXI) ox (Feldman Fig 188), 
sheep (Feldman, 1933) rabbit and hare (Bell and Hcnrici, Scott Poison, Eislcr) 
nt (Bullock and Curtis, RatclifTc) and fowl (McKcnncy, Feldman and Olson) 
Nephroblastomas are the commonest of all tumours m pigs, and arc also relatively 
frequent m chickens Most of the aHTcclcd animals arc young As m humans, 
most of the tumours are unilateral and solitary, but bilateral growths sometimes 
occur as m 8 of Feldman s 46 tumours of swme and in the fowl repotted 
by Feldman and Olson In structure the growths generally resemble their 
human counterparts showing a mixture of und«fTcrcnliatcd tissue and dilTcr 
cntiatmg tubular, glomerular and connective tissues (Many excellent figures by 
Feldman ) Conspicuous squamous change, as m Feldman and Olson’s specimen, 
IS infrequent , and striated muscle fibres, as in one of Bullock and Curtis s rats, 
have rarely been seen Metastasis has been observed in the pig ox and sheep, 
rarely in the fowl, and not at all m the rodents, in which the »umour5 appear to 
be relatively benign 

EMBRYONIC TUMOURS OF THE LIVER HEPATOBLASTOMA 

Tumours clearly comparable with the embryonic tumours of the kidney 
occasionally arise in the liver They occur in the foetus or joung infant and 
consist of embryonic liver tissue, sometimes accompanied by hcterotopic 
also In considering these tumours three sources of confusion are to be avoided, 
namely, (i) metastatic neuroblastoma must not be mistaken for a primary liver 
tumour, (ii) congenital angiomatosis must be distinguished from hepatoblastoma, 
and (ill) primary carcinoma of adult type occurring m childhood or youth should 
be distinguished from embryonic hq>atoma For a good discussion of the 
several kinds of malignant hepatic tumours in infancy, consult Wells’s paper 
(1940) The tumour in a gir’ aged 9 reported by Kilfoy and Terry is a good 
example of a hepatic carcinoma probably not of embryonic origin and 
the same applies to many of the other cases tabulated by them It must be admitted, 
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however, that distinction between truly embryonic liver cell tumours and ordinary 
hepatomas arising in childhood may be neither histologically^ possible nor 
theoretically valid , they may difTer only m their time of origin In view of this, it 
would be pointless to attempt analysis of the age incidence and other properties 
of hepatoblastomas Suffice it to recognize that there are tumours of liver tissue of 
unquestionable cmbr>onic qualities It will be helpful to review briefly a few 
typical examples 

(1) Some examples of embrjonic hepatic tumours 

Nissel described a large tumour of the liver of a new born infant, con 
sisting of epithelial tissue of trabecular arrangement accompanied by much 
spindle celled mcsenchiTnal tissue containing areas of cartilage and bone Ntsscl 
supposed the tumour to have arisen from a focus of embryonic liver tissue con 
taming both epithelium and connective tissue, and the bone and cartilage to have 
developed from the latter by metaplasia 

In Sheehan s case, a large tumour of the right lobe in a girl aged 6 years was 
associated with congenital cystic disease of the organ and the tumour had 
massively invaded the common bile duct and had produced several discrete 
metastascs m the liver itself Microscopical examination showed the cystic 
bile ducts to contain papillary growths and the tumour to consist mainly of non 
epithelial tissues derived from the abnormal connective tissue of these papillary 
formations These were myxomatous fibromatous and rhabdomyomatous 
but with all transitional forms Early papillary growths in the cysts showed 
mesenchymal changes similar to those m the mam tumour including the develop 
ment of mucoid tissue and of stnated fibres Sheehan s views regarding the 
histogenesis of the tumour arc worth citing In view of the tissue balance 
during early foetal life between the hypoblastic liver bud and the mesen 
chyme into which it grows we may expect a maldcvelopmcnt of the one to lead 
to a reciprocal maldcvelopmcnt of the other The later supervention of active 
growth on the part of the bypobhstie cells wjJJ then lead to the formation of 
carcinoma or hepatoma, and on the part of the mesenchymal cells to sarcoma 
of various kinds The participation of both divisions leads to the true mixed 
tumours In the present case the hypoblast has not developed to hepatoma 
and remains benign as the epithelium of the cysts, while the embryonic connective 
tissue cells have undergone the malignant development 

In a female infant II months old with marked overgrowth of the left side 
of the bod) Roth found a large hepatic tumour composed of hepatoma like 
epithelial growth, foci of cornifying squamous epithelium and young mesen 
chymal tissue containing patches of cartilage and bone 

Webster described three specimens of malignant hepatoma from male 
infants aged 6 4 and 18 months The first tumour contained much carcinomatous 
tissue of diverse arrangement but resembling hepatic tissue much osteoid tissue 
with patchy calcification and sarcoma like areas of cellular connective tissue 
and Webster regarded it as an hepatic analogue of Wilms s tumour ’ The 
tumours m NSebster s second and third cases consisted of hepatoma like epithelial 
growth only and showed no noteworthy stromal changes 

In the following pcrsonallv studied case also the tumour was a simple embry 
onic hepatoma without any hcterotopic (issues 
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and >oung children (e g many of the congenital sarcomas tabulated b> Wells) 
are of this nature , that is, the> ha\e arisen from and continue to reproduce 
undifferentiated mesenchyme, they arc embryonic mesenchymomas Since adult 
mesenchymal tissues may contain plastic mdifTcrtnt cells or may revert to 
embryonic condition when they multiply {see Chapter 41), sharp distinction 
between primarily embryonic mesenchvmomas on the one hand and mesenchy- 
momas with reversionary embryonic qualities m adults on the other, is probably 
impossible Yet, for theoretical reasons set forth m the following paragraphs, 
we should attempt to make the distinction as far as possible 


GENERAL COMMENTS ON THE CAUSATION AND SIGNIFICWCE OF 
EMBRYONIC TUMOURS 

Most of the ordinary tumours of adult life arise only after prolonged exposure 
of the tissues to carcinogenic chemical substances or other agents This cannot 
apply to embryonic tumours they arise during actual organogenesis from 
tissues still immature and some of them attain large sizes and produce metastases 
even during the brief span of mtra uterine life The causes of these growths must 
be very different from those of adult tumours , they must be sought m disturbed 
embrvoDic chemistry—tlic chemistry of the organisers, those substances which 
arc responsible for the mutual inductive effects of one tissue on another during 
organogenesis and differentiation Yet, when discovered, the chemistry of these 
disturbances may well shed light on the fundamental problem of tumonr growth, 
the very nature of the irreversible change m the tumour cells For this reason, the 
embryonic tumours and the kindred teratomas arc of peculiar interest and 
merit the closest study 

The embryonic tumours are simultaneously tumours and malformations 
In Chapter I it was pointed out that not all malformations are congenital, but 
that errors of development may and do arise during post-natal life, m tissues 
which are still immature, such as (he bones teeth and gonads This applies also 
to the embryonic tumours , theoretically the time range of possible origin of an 
embryonic tumour of a particular kind is the whole period— post natal as well 
as foetal — during which the parent tissue remains immature and we should 
expect tumours originating early m the embryonic or foetal period to be less 
mature and more malignant than those arising later The age incidence of the 
several kinds of embryonic tumours accords wUl with this theoretical concept 
Thus immature neuroblastic tissue i% scanty in the sympathetic system soon 
after birth most neuroblastomas make their clinical appearance withm the first 
3 or 4 years of life, and the earliest appearing are on the average the most em 
bryonic Retinal differentiation is complete at or soon after birth two thirds 
of retinoblastomas have become clinically apparent before the age of 3 Cerebellar 
differentiation is nearly complete by the end of the first year of post natal life, 
but some proliferation continues at the rhombic lip much later than this 
cerebellar medulloblastomas aribC chiefly m young children but occur also m 
older children and adolescents Formation of renal tissue from the immature 
nepbrog^-nic cap is complete soon after birth the majority of nephroblastomas 
arc discovered before the age of 3 years We cannot put a terminal date to the 
formation of new liver tissue for this tissue has great powers of regeneration 
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howocr, that between truly embryonic livcr-cell tumours and ordinary 

hepatomas arismgJ^n childhood may be neither histological!), possible nor 
theoretically valid/they may dificr only in their time of origin In view of this, it 
would be pomtlcsf to attempt analysis of the age mtidcncc and other properties 
of hcpatoblastomis Suffice it to recognize that there are tumours of h'cr tissue of 
unquestionable ^bryonic qualities It will be helpful to review briefly a few 
typical example/^ 

(I) Some examples Sf cmbrjonic hepatic tumours 

Nisscl described k^Iarge tumour of the hscr of a new born infant, con 
sisting of epithelial tisstr of trabecular arrangement accompanied by much 
spindle celled mesenchymal tissue containing areas of cartilage and bone Nissel 
supposed the tumour to ha\e arisen from a focus of embryonic h'cr tissue con 
taming both epithelium and connective tissue and the bone and cartilage to have 
developed from the latter by mcfaplasia 

In Sheehan s ease a large tumour of the right lobe m a girl aged 6 years was 
associated with congenital cystic iU|casc of the organ and the tumour had 
massively invaded the common bi$ duct and had produced several discrete 
mctasiases m the liver itself Mtc^scopical examination showed the cystic 
bile ducts to contain papillary growihs^and the tumour to consist mamly of non 
epithelial tissues derived from the abn^rwl connective tissue of these papillary 
formations These were myxomatous^bromatous and rhabdomjomatous 
but with nl! transitional forms Early jMpiUarv growths in the cysb showed 
mesenchymal changes similar to those m thfmam tumour, including the develop 
ment of mucoid tissue and of striated fil^ Sheehan s views regarding the 
histogenesis of the tumour arc worth citinl In view of the tissue balance 
during early foetal life between the hypfejastic liver bud and the mesen 
chyme into which it grows, we may expeetj maldcvelopmeni of the one to lead 
to a reciprocal maldcvelopmeni of the otwr The later supervention of active 
growth on the part of (he hypoblastic otH^vill then lead to the formation of 
carcinoma or hepatoma and on the part the mcsenchvmal cells to sarcoma 
of various kind^ The participation of bot^aisions leads to the true mixed 
tumours In the present case the hypoblastjfas not developed to hepatoma 
and remains benign as the cpiihcimm of the c «<uhile the embryonic connective 
tissue cells have undergone the malignaivffl^tclopmcnt 

in a female infant 11 months oW,^(lh marked overgrowth of the left side 
of the body Roth found a largCjSpjiic tumour composed of hepatoma like 
cpiihchal growth foci of cotnifv^ squamous epithelium and young mesen 
chymal tissue containing patche^ cartilage and bone 

Webster dcscnlwd thrccWj^,mcns of malignant hepatoma from male 
infants aged 6. 4 and 18 md The first tumour contained much carcinomatous 
tissue of diverse arrangi^nr but resembling hepatic tissue, much osteoid tissue 
raleificatio*/ and sarcoma hkc areas of cellular connective tissue 
as an hepatic analogue of Wilms s tumour The 
tumours m Webster s second and third cases consisted of hepatoma like epithelial 
growth only, and showed no noteworthy stromal changes 

In the following ptrsonally studied case also the tumour was a simple embrv 
onic hepatoma without any hctcrotopic tissues 
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FELDMAN, H (1932) Neoplasms of Domesticated Anmoh Chapter XXI Philadelphia 
(Excellent microphotographs of some animal tumours ) 

Feldman w H (1933) Ainer J Cancer 17 743 
Feldman W H and Olson C (1933) /6W,19 47 

FRASER, J (1920) Adenosarcomatous tumours of the kidney Edmh Med J 24 372 
(Stresses the undifferentiated bipoteniial nature of the sarcomatous tissue ) 

Foucar F H (1935) Amer J Path 11 753 
Grcwal J S (1932) Arch Path 13 681 
Hamm F C (1942) / Ural 47 403 
Hasner R B (1928) Arch Path 6 240 

HEDRLN.G (1907) Zur Kenntms der Pathologic der Mischgeschwulste dcrNicren Beiir 
path Anat 40 1 (An exhaustive review of previous records ) 

Herzog H (1938) Z Krebs/orsch 48 424 

HoiSholt A W (1886) Virchows Arek 104 118 

Kilbane E F and Lester C W (1929) Surg Cjn Obst 49 710 

KRETSCHMER, H L , and H/BBS, 3V G (1931) Mixed tumors of the kidney la infancy 

and childhood Surg Gyn Obst 52 1 (A well illustrated account of 17 cases) 
Loughnane F M (1914) Brit / Surg 2 77 
Marchand F (1878) Virchows Arch 73 289 
Masson P (1938) Amer J Cancer 33 1 
McCurdy G A (1934) J Path Bact 39 623 
McKenney F D (1931) Amer J Cancer 15 122 
Merkel H (1898) Beitr path Anar 24 475 
Mintr E R (1934) J Urol 31 79 

Moore T (1943) Bnt J Surg 30 381 . - t 

MUUS, N R (1899) Ueber die cmbryonalen Mischgeschwulste der Nicre Virchows Arch 
155 401 (A valuable review with sound ideas on histogenesis ) 

Nicholson G W (1922) Guys Hasp Rep 72 75 , „ , 

NICHOLSON G W (1931) An cmbiyonic tumour of the kidney in a foetus J Path 
Bact 34 711 (An admirable exposition of histogenesis) 

Papin E Busser F and Corcclle J (1938) Ann Anat path 15 645 

Poison C J (1927) J Path Bact 30 «)3 

Ratofifte H L ((940) Amer J Path 16 237 

Rosensfein P (1899) Arch Urn Chr 60 596 

Scott E (1917) J Cancer Res 2 367 

Sparks A J (1942) J Urol 47 642 

Williams D (1882) Trans Path Soc Land 33 317 

Wolistem M (1927) Arch Path 3 I 
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e\en in the adult , but most of the clearly cmbrjonic hepatic tumours especially 
those with heterotopic elements, have b«n found in >oung infants Again as 
already pointed out the great powers of adult mesenchymal tissue for proliferation 
and aberrant redifferentiation make it diflicuU and perhap-; unnecessary to 
distinguish sharply between embryonic mesenchymal tumours and those developing 
later 

What of certain other tissues the adult differentiation ol which is not complete 
until long after birth especially the skeleton and teeth ? Can embryonic tumours 
arise post natally m these In a sense yc« The properties of multiple exostoses, 
ossifying ccchondromas and hereditary enchondromas, the causes of which 
are clearly related to developmental disturbances arc m part determined by th-^ir 
having arisen from young growing skeletal tissues Perhaps the causes of some 
of the osteogenic sarcomas and osteoclastomas of children and adolescents are 
to be sought moie m disturbances of the chemistry of skeletal growth than in the 
direct application of extrinsic carcinogenic agents Of course sarcomas of bone 
can be produced by radio active substances or by the experimental insertion of 
hydrocarbons but these causes may be false guides to knowledge of the causation 
of most of the bone tumours of youth for which greater understanding of calcium 
and phosphorus exchanges and of the enzymes and metabolism of young bone 
tissue may be much more relevant Tooth tissue is immature throughout child- 
hood and early adolescence , and it is significant that m the majority of cases 
tumours of the paradental residues the adamantinomas appear during 
adolescence or early adult life It «ccms unlikely that these residues can be 
subjected to extrinsic carcinogens and much more probable that the causes of 
neoplasia in them may be disturbances in their own metabolism and growth 
during thcif formation In this sense the adamantinomas of the jaw may be 
looked upon a« embryonic tumours, i e as tumours arising in a still immature 
tissue and evoked by factors disturbing the growih and maturation of the tissue 
The same applies to th" adamantinomas ’ of the parapituitary residues which 
also ansc dunng childhood m a high proportion of cases 

The great significance of the embryonic tumours is that they show that caremo 
genesis does not always imply the application of identifiable carcinogenic substances 
from without but may result also from disturbances of metabolism and matun 
tion of growing tissues Of course these disturbances arc themselves caused 
no doubt by external factors but thi^c factors need not themselves be caremo 
genic m the ordinary sense They may merely consist in certain combinations 
of circumstances— excess or defect of particular mineral or nutritive substances 
vitamins hormones oxygen etc — which so impede or deviate normal growih 
and difTcrcntiation that neoplasia results Ii is possible that the disturbed meta 
boh^m it'clf results in the formation m the developing tissues of carcinogenic 
chemical substances perhaps of a sterol nature which might be extracted and 
identified AI! this of course is speculative but we arc constrained to such 
speculations by the peculiar phenom-non of embryonic neoplasia which clearly 
demands very different concepts regarding causation from those which occupational 
and experimental studies have engendered 



CHAPTER 61 


THE TERATOM^VTA 
INTRODUCTION 

“ Far from adopting the time honoured method of human teratology of 
taking the lightest fancies of our predecessors for gospel (provided they ha\e 
acquired substance and reality in print), we must lay down rules for our guidance, 
adhere to them rigidly and ruthlessly refuse to entertain all nonconforming 
utterances of authority And we cannot do better than allow ourselves to be 
guided by the Cartesian axiom, that we are not bound to accept — indeed, that 
ne are properl) bound not to accept — a proposition that ts not perfect!) clear 
and distinct (Nicholson, 1935 Study No XVI, p 10) 


In view of the arresting hctcrotopic structures seen in many teratomas, it is 
not surprising that study of these growths more than any other group of tumours 
has been confused by fanciful hypotheses False identification of bones, organs 
and whole parts of the human body without proper dissection or microscopical 
study, has abounded and at least a dozen dificrcnl histogenctic hypotheses, 
based on no more than their authors imaginations have been advanced and 
endlessly debated Some of the mam hypotheses will be discussed at the end of 
this chapter after the structure and behaviour of the tumours have been described 
It would be a useless task to attempt a critical outline of even the chief of the 
huge number of papers on teratomas Amongst the best reviewers of those of 
last century are Ahlfcid (1875), Wilms (1896) Askanazy (J907) and Ohkubo 
(1908) Of the more recent contributors to the subject by far the most important 
for his critical scientific approach is Nicholson (1929, 1930 1934 1935 and 1937), 
whose thoroughness of description I have tried to emulate in my own studies 
(1935 1936 and 1937) 

DEFINITION AND CLASSIFICATION 

(1) Definition 

A teratoma is a true tumour or neoplasm composed of multiple tissues of 
kinds foreign to the part in which it arises 

It IS a true tumour i c it displays some degree of progressive uncoordinated 
growth and is not merely a quiescent malformation Tcratologists have often 
confused teratomas and malformations devoid of neoplastic qualities It is true 
that some highly differentiated teratomas, c g some of the so-called “ dermoid 
cysts , come to consist of quiescent tissues of mature adult type but this applies 
to some individual members of almost any group of tumours Some * dermoid 
cysts ” though the most benign members of the teratoma family, display progres 
sive growth and these cannot be sharply separated from polycystic and solid 
teratomas of more active growth less complete maturation of the tissues, and 
potential or actual malignancy Non neoplastic malformations lack these 
940 
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Even a mixed tumour arising during early stages of development is not a teratoma 
if It contains only regionally indigenous tissues, eg the compound salivary 
glandular and Iipomatous tumour of Cast I, Chapter 42 So also, we should 
distinguish between teratomas and embryonic tumours of particular viscera 
such as nephroblastoma and hepatoblastoma, even though some of the latter are 
“ mixed tumours m that they show aberrant differentiation of some of their 
embryonic tissues Thus Wilms’s tumours * of the kidney, even though they may 
contain striated muscle fibres cartilage or squamous epithebum, are still clearly 
nephroblastomas derived from and composed of embryonic renal tissue The 
heterotopjc tissues in these tumours display the dormant potencies for aberrant 
differentiation inherent m embryonic renal tissue, comparable with the metaplastic 
potencies of adult tissues but the tumours do not produce completely exotic 
tissues, such as salivary, respiratory, dental or neural tissues, all of which are 
common m true teratomas However, in common with teratomas, the mixed 
embryonic tumours of particular organs have their origins m developmental 
disturbances at early stages and a capacity greater than that of matured tissues 
for diverse differentiation They differ from teratomas m their more restricted 
potencies, a restriction clearly related to the regional restriction of potencies 
within the particular organs or localities from which they arise 

(2) Classification 

All teratomas constitute a single class and sub divisions of the class on either 
structural or behaviounstic grounds are arbitrary This principle has been 
repeatedly enunciated b> almost all serious students of the subject including 
Wilms, Askanazy Ohkubo, Nicholson and myself 

Structural sub division into cystic and solid growths into monodermal 
bidermal and tndermal ones, according to the number of ‘ germ layers ’ repre 
sented by the tissues discovered m them, and into those composed of mature 
adult tissues and those containing embryonic tissue, are all quite artificial Pre 
dominantly cystic growths contain plenty of solid tissues , predominantly solid 
growths almost always contain plentiful small cysts The number of ^‘^siies 
discovered and whether these represent derivatives of one, two or three oi the 
germ layers of normal ontogeny depend mainly on how thorough the searc^ 
has been full examination will show that almost all teratomas arc “ triderraal 
for they almost all contain skin teeth or nervous tissue ectoderm ), respiratory 
or alimentary cpilhelia ( ‘ endoderm ”), and they all contain connective an 
vascular tissue at least ( ‘ mesoderm ”) But, in any case, the three germ layers 
of normal development have no real relevance m the structure oF teratomas tor 
these show no evidence whatever of orderly delammation Division of teratomas 
into those composed wholly of mature tissues and those containing ernbryonic 
tissues IS of practical value, for the former are usually benign and the latter 
malignant , yet the distinction is arbitrary, since all degrees of maturity ot the 
tissues are encountered and since mixtures of adult and embryonic tissues in 
all proportions occur 

The behdviouristic distinction between “ benign and malignant teratomas 
can be made m most cases But, as with other classes of tumours, benign 
and malignant are relative terms, and borderline tumours occur Structure 
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qualities Masses of pancreatic and gastric tissue m the Nvalls of Meckel’s divert 
icula, branchial cysts, entcrocysts, developmental dermoid cysts beneath the 
skin or m the cranial cavity or spinal canal— all of these are malformations con 
taming multiple heterotopic tissues , but they are not teratomas, nor related 
to them Also to be distinguished from teratomas arc double monsters, acardiac 
amorphous and other forms of suppressed twins, whether externally attached 
or included (if this ever happens) and duplications of mam parts , these also 
lack neoplastic attributes It is I believe, a mistake to suppose that a gentle 
scries of gradations exists between double monsters and malformed twins on the 
one hand and teratomas on the othcr—a mistake widely promulgated because 
of a prevalent view that teratomas are included monsters or malformed twins 
The sooner this misconception is abandoned the better There may be occasional 
specimens the nature of which it is dilTicult to decide whether teratomatous or 
monstrous formations eg some of the cpignathi But I personally have yet 
to see such a specimen none of the many teratomas and malformations vvhich 
I have examined properly has occasioned any such difficulty Moreover, the 
descriptions of many of the supposed examples of borderline or transitional 
lesions between teratomas and monsters show how incompletely the specimens 
were examined 

Teratomas contain muh»p/e rusutj The more thoroughly they nrc examined, 
the greater the variety of tissues found m them The notion that some of them 
contain only one kind of tissue or tissues of only one germ layer’ is almost 
always a confession of inadequate examination Even m the simplest ’ dermoid 
cysts , proper topographical study will rarely fail to reveal m addition to skin 
and Its appendages and adipose tissue other kinds of tissues also-^neural 
skeletal dental respiratory or alimentary This is the place to msisl—whai 
indeed should be sclfcvidcnt—that a teratoma has not been adequately studied 
until It has been thoroughly dissected and nil relevant structures examined micro 
scopically or until u has been topographically reconstructed from serial sections 
m the case of small tumours or, in the case of large tumours from thin serial 
slabs, as described in my papers The only teratomas which consist of only one 
kind of tissue arc those rare highly malignant growihs composed of completely 
undifferentiated embryonic tissue the dilTcrcntnl potencies of which arc of course 
not manifested as in the recurrent growth m the case providing my specimens 
Nos Wilt and XIX (1937) How unwise it is to regard as teratomatous’ 
tumours devoid of demonstrably multiple tissues is seen m Ewjng s hypothesis 
of the nature of seminomas this has been dealt with m Chapter 33 

Teratomas contain iusum of kim/s/prciijn to the part There arc many mal 
formations and some tumours composed of and derived from multiple tissues 
indigenous to the region but these arc not teratomas A mammary fibro 
adenoma though composed of two distinct neoplastic tissues is not a teratoma 
because these tissues arc both mammarv tissues It is not even a teratoma when 
Its fibroblastic component undergoes cartilaginous and bony changes, for these 
arc but metaplasias often displayed by fibroblastic tissues under abnormal condi 
tions So also mixed tumours of the adult thyroid uterus or other parts should 
be distinguished from teratomas b-eausc their tissues represent and are derned 
from those of the region even though they may assume m'*laplastic disguises 
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(1) Teratomas of the ovaries 

(fl) T\pe 

These the most famihar of al! teratomas need no detailed description , many 
typical examples are given in the papers already cited Most of them arc of the 
benign highly differentiated, cystic vanety— so-called ‘ dermoid cysts ’ (Figs 464 
466) This term hov>ever, is unfortunate for two reasons — {a) the same name is 
applied (and correctly so) to lesions unrelated to tentomas, the sequestration 
dermoid cysts of Che skm cranial cavity and other parts, and {b) to call any 
teratoma a dermoid cyst ’ is to give always an incomplete and often an erroneous 



Fig 464 —Drawing of benign teratoma oj ovar> containing two large and severs s ( 
with a skm-covered cmmencc cariymg a tooih in the largest cavity The divtaeo me % 

IS below (W////J 1935 Case I\) (Natural size) 


idea of Its structure Skin lined cavities are frequent componcnt> of teratoma^ 
m a dermoid cyst ’ one or more of these cavities has become distended by 
accumulating t)ebum to form the bulkiest part of the growth, the other components 
of which now form a relatively small solid or cystic eminence projecting into the 
sebum filled cavitv This cmmence always contains tissues other than sVin ol 
as great a variety as those seen in the solid and polycystic teratomas Frequently, 
too the main cavjij is lined partly by sKm and partly b> other tissues, respiratt^y, 
alimentary or nervous and it contains not only sebum but also mucus and 
secretions of these tissues In some tumours the mam cavity is lined entirely by 
one of these tissues and not at all by skin , eg in my Case XXI (1937) 
lined by nervous tissue and choroid plexus and its contents was clear iluia 
undoubtedly cerebrospinal fluid In a small minority of cases ovarian 
are solid and malignant as in ray Case XV (1937) and Webster s case (193S) 
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IS usually, but not always a safe gutdc m prognosis , c g the bilateral tumours 
XVIir and XIX of my 1937 paper had a well difTcrentiated benign ” structure 
yet highly malignant recurrent growth rapidly developed while tumour XVII 
contained active tissues of doubtful raaturit> and innocence but the patient 
remained well several years after removal of the growih However tumours 
which contain clearly embryonic components are usually clmicall> malignant 


THE SITES OF TERATOMAS 

The main sites of teratomas are m order of frequency, the ovaries the testes, 
retroperitoneal region the anterior mediastinum, pre sacral and coccygeal region 
and the base of the skull Rarer sites include the pineal gland brain and neck 
Teratomas rarely, if ever, arise m the face posterior mediastinum thoracic and 
abdominal viscera (other than the gonads) thoracic and abdominal w alls and the 
extremities The few teratomas * which have been reported m these situations 
arc of dubious nature , some at least of them have certainly been imperfect twin 
inclusions or other non neoplastic malformations while others have been non 
teratomatous mixed tumours (sec breast, thyroid uterus bladder) 

The following table shows the number and situations of the teratomas in 82 
cases which I have studied, and gives references to the 42 cases reported 



■ 

Remarks 

References to reports 

Ovary - - - 

50 

1 

Benign 42 cases bemgn but with 
supervening carcinoma 5 cases 
malignant teratoma 3 cases 
(Bilateral tumours in 6 cases ) 

1 

I 

( 0 ) Willis 19351 
m 1936 

(c) 1937 

ill) 1939 

(e) Stewart 
Wilis and 
Dc Saram i 
1939 

(/iWilhs 1942J 

* 21 cases 

Tcsiiv - - - 

1 

All malignant (AssociaicJ with 
semmoma in 4 cases ) 

( 0 ) Willis 193S 6 cases 
(A) Chapter 33 Cases 
III-VI 

EpiJ'Jyniis - 

1 

■ 

Both bemgn (Asso..iaied wiih 
seminoma in I case ) 

(a) Case I KIovv 

{b) Chapter 33 Case \ll 

Retroperitoneal 

■ 

All benign 

(a) Willis 1935 

(A) Gale and Wilhs 1944 

Prosaenl 

2 ' 

Both benign 

Wilhs 1935 (1 case) 

Aricrior mcJiiMmaJ 

3 

All benign 

NVilhs 193S(2cases) 

Inira pcncarxlial 

1 

Benign 

Willis 1946 

Brain - -12 

Both puiignant 

Cases 11 and III below 
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(cj /ige 

The mean age of 48 cases m my senes was 33 jears , ihc three voungest 
patients were 8 li, and 12 , the largest number of cases (18) were m the thud 
decade , 26 (i e more than one half), were under 30 , the three o/dest patients 
were 68, 67 and 63 and all three of these had carcinomas supervening in previous/) 
benign cystic teratomas (Cases IV VI and VJI below) Two other patients (Cases 
V and VJII below) who also had supervening carcinomas, were aged 48 and 40 



Fig 466 — blice of an ovarian teratoma composed of a solid and pobcysiiu mass projecting 
into a targe thin walled cyst MicroscopicaJb this mass was clothed by 
(continuous line) epidermis (interrupted line) and respiratory epithelium fdouco imcj wan 
abrupt transitions at A B and C (see Fig 4M) (IFj/fts, 1937, No YK7/) (Natural size ) 

In sharp contrast with these cases of supervening malignancy of single tissues 
practically all of the malignant solid or polycystic teratomas occur m childhood 
OT adolescence Huge dermoidcysts* (yee^e/ou) arealw'ays frommiddle agedor 
old subjects Since most ovarian teratomas are obviously old tumours when 
they are first discovered — usually cither because of their size or because of torsion 
or other complications — it is dear that these growths begin in very early hfe 
Doran gave references to some of the first recorded cases of surgical removal of 
ovarian teratomas m young children of ages I year and 8 months 2 years, - vears 
and 11 months and of 4 7 and 8 years, bhattock described a large tumour 
from a child aged 21 and Wakeley (1933) reported cases 8, 9 and 9 years of age 

(d) Fanultal incidi^nce 

This has only occasionally been noted and is probabl> no more than fortuitous 
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A tumour of borderlme type ^vlth a large solid or pol>c>stic mass of well differ 
entiatcd but not fully mature tissues projecting into the mam cyst is depicted 
in Fig 466 

(b) Site 

It has often been noted that ovanan teratomas occur with greater frequency 
in the nght than m the left ovary and this also has been my experience Of 50 
eases which I have studied 20 had tight sided tumours 8 left sided m 16 the side 
was not stated and 6 had bilateral tumours In 7 of 31 cases studied by Doran 
(1884) the tumours were bilateral Although it is quite possible that multiple 
separate teratomas may sometimes develop m one ovary proof of multiplicity 



Fio 46S — Diagram of tissues found m vertical scaion of tumour sho<vn in Fig 464 Heavy 
black tine is skin with hairs and glands T » tooth X » position of paradental residues 
N central nervous tissue R «» cysts lined by respiratory epithelium A « cyst lined by 
alimcnury epithelium Black areas bone close stipple cartilage wide stipple adipose 
and connective tissue O =» layer of ovanan tissue (x2) 

< 

in so small an organ is difUcuU to obtain The supposedly multiple teratomas 
described and reviewed by NJovak may equally well have been merely multiple 
cysts of single teratomas Aschhcim desenbed a ease of bilalcnl ovarian teratomas 
accompanied by n separate mtra tubal teratoma 

It is necessary to mention here m order to dtsmtss thcclaim of several workers 
to have seen the origin of a teratoma from the lining of an ovarian follicle Tims, 
Thornton (1874) saw a teratoma associated with some supposedly simple Graafian 
cysts one of which contained a patch of hairy skm but there is nothing m 
Thornton s account to show that these simple cy'sts were not parts of the 
teratoma Gardner (1938) saw a small teratoma in what he supposed to be an 
atretic follicle lined bv granulosa cells but his dcscripiion and figures sugeest 
that his granulosa cells mav well have been allcred stratified epithelium lining 
a teratomatous cyst 


<VKI 
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(2) Teratomas of the testes 

(a) Type 

Most teratomas of the testjs are solid malignant grou ths w hen first discovered , 
benign cystic growths form a small mmonty Save for this reversal of the relative 
frequenc) of benign and malignant growths, the testiuular tumours are in general 
similar to their ovarian counterparts, and, as m the ovary, some tumours show 
mixtures of well differentiated tissues and malignant embryonic ones 

(b) Site 

Most series show a predominance of right sided growths, e g 43 nght-sidcd 
to 23 left sided m Ohhubo’s review II to 5 m my senes With rare exceptions 
teratomas of the male reproductive organs arc intra testicular , teratomas of 
the epididymis are very rare A formerl> prevalent view, promulgated by Bland 
Sutton, that the usual ongm of testicular teratomas was from the “ paradtd>mis 
was certainly erroneous Teratomas of the epididymis arc exemplified in Case Vfl 
of Chapter 33 and m the following case 

Case man aged 28 had an inguinal hcmia and had also nonced for 5 years a finn 
mass attached to the descended but small testis on the same side Mr A F Macluin 
of Melbourne repaired the hernia and removxd the testis with the attached tumourv-hich 
wasentirelyextra tcsiicufarandoccupicdlheupperpart of the epididymis The (umourwas 
a well defined mass 2 centimetres in main diameter containing multiple cysts 
Microscopically jt was found to contain cavities Imed by ciliated pseudo stratified 
epithelium columnar goblet celled epahelium, or simple columnar or cuboidal epithelium 
associated with glands resembling Brunners glands a ftw small islands of pantreatic 
tissue much smooth muscle and occasional foa of cartilage 

Bilateral tentomai are rare but it is possible that a patient who has been 
found to have a teratoma m one testis is more hkcly than a normal man to have 
one m the other testis, though this enhanced risk has not been proved conclusively 
as it has for seminoma (set Chapter 33) There is, however, no doubt that the 
imperfectly descended testis is more liable than the normal organ to teratoma, 
as It IS to seminoma, and that this applies also to the inlra abdominal testes of 
pseudo hermaphrodites (Carmichael and Oldfield) It has been suggested by 
several workers that some retroperitoneal teratomas may arise from supernumerary 
testes which have occasionally been found in this region (Staemmler) 

(c) ^ge 

As already noted in Chapter 33, the mean age of patients with teratomas of 
the testis is about 30 The benign cystic growths are discovered m much younger 
patients than the commoner malignant ones most of them being found in children 
'and some of them being noticed at birth Wilms reviewed the older records and 
.concluded that nearly all "dermoids of the testis were probably congenital 
Of 31 cystic teratomas reviewed by Ohkubo 25 were discovered before the age 
of 25 and 16 before the age of 8 Bxamples of benign teratomas tound in infancy, 
and certainly or probably congenital include those of Geimtz Parker Muller, 
Horst and Aboukhalil and Wakclcy 
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KoUonsb saw a mother and daughter both v-ith ovarian teratomas, and Sippel 
three sisters 

(e) Associated osarim lesions 

The association of ovarian QSts or cystadenomas with teratomas as 
described by Doran Stewart and Eglmglon and many others is probably only 
fortuitous since the former arc very common and the latter far from rare In 
only 5 of my 50 cases of teratoma were there associated ovarian lesions , these 
were simple cysts in 3 cases, pseudomucinous cystadenoma m 1 case and 
surface fibro papillary growths iti 1 case al! S patients were adults Tcra 
lomatous cysts lined by cpithehum of mtcstmal type have probably been mistaken 
for pseudomucinous ovarian cysts Except for a superficial resemblance there 
ts no evidence to support a view at one time popular and still supported by Kovak, 
that pseudomucinous cysts consist of teratomatous intestinal tissue McCrca 
described a teratoma possibly of ovarian origin m a male hermaphrodite aged 31 

(/) See and contents 

Huge sizes may be attained usually by the accumulation of sebum in benign 
cystic growths The contents of huge cysts sometimes form a multitude of 
spherical firm butter balls doubtless from mechanical agitition Thornton 
(1876) described a patient aged 59 from whom 86 pints of sebaceous fluid were 
removed by tapping and from whom a similar amount had been removed 9 years 
earlier Bland Sutton (1922) tn his Fig 298 depicted a dermoid cyst contammg 
3 930 sebum balls The two largest tumours m my senes were (i) a unilocular 
dermoid lined by skm weighing 8§ pounds of which 74 pounds consisted of 
scbaceouscontcnts removed surgically from a womanoged 55 and (ii) a bilocular 
dermoid removed surgically from a woman aged 57 lined by skm and con 
lammg teeth and 2 gallons of sebaceous fluid m which vicrc suspended I 800 
butter balls each about i 5 centimetres in dnmetcr and a few larger hair balls 

(?) Sccondar\ changes 

Secondary changes of clinical importanix m teratomas include torsion rupture 
into the peritoneal cavity perforation or extension into rectum vagina or bladder 
infection and dciachmcm from the ovary and implantation in other parts oFthc ab 
dommal cavity (Doran Lexer Williams Mayer Oltow James Schauberger) 
It IS significant that as Williams pointed out practically all cases reported as having 
intra pchic or rectal teratomas or dermoids have been females Port s was 
probably the earliest English account (IS80) of a rectal dermoid removed 
from a girl aged 16 Ancarlyaccoumofanunusuallymobilcovanan dermoid 
with a long pedicle was that of GrilTiihs (1877) the tumour was first noticed at 
the igc of 4 and was removed 8 years later A clinically unimportant but frequent 
change m cystic teratomas is desquamation of parts of the lining epuhehum and 
the formation of reactive tissue with many phagocytic foam cells and giant cells 
as described by Sfcwaii Patchy cilcification of the degenerated wnll may ensue 
Thomson saw asthmatic icaciion m teratomatous bronchial tissues Caret 
nomatous change m benign cy-siic teratomas has alrcadv been referred to and 
IS described later 
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described a retroperitoneal teratoma which extended laterally and posteriorly 
deep to the spinal muscles and caused a swelling in the back Retroperitoneal 
teratomas of the lower lumbar or iho-pelvic region, like my Case XI (1935), 
are \ery rare 

(c) 4ge 

The early age of appearance of most retroperitoneal teratomas li exemplified 
by the following cases m Hosmer s case and m my Case X (1935), abdominal 
swelling had been noticed at birth m Nicholson s case the large tumour came 
from m infant 4 months old , m my Case XI (1935) the huge tumour (Fig 467) 
was removed at the age of 9months , SchonhoIzer'sandPenberthyandBrownson's 
patients were 2 years old m Lexer’s case a girl aged U was known to have had 
a large tumour for several years , m the case reported by Gale and myself the 
large tumour, consisting of fully mature quiescent tissues and with every sign 
of being coeval with the patient, was discovered during routine examination of 
a girl aged 13 , and Fuller and Jagger’s patient, aged 19, also had a large ‘ adult * 
tumour clearly of long standing These findings point clearly to the congenita! 
natu'^e of this group of teratomas 

(rf) Sex 

Females appear to outnumber males , eg the cases ;ust citud comprise 7 
females and 3 male:) 

(4) Mediastinal teratomas 

(a) Type 

With few exceptions thc^e are of the benign cystiu variety Reports of 
malignant tumours include those of Virchow (1871) Ritchie Ceelen, Jacobs, 
Kantrovvitz, and Houghton who reviewed records ot 25 malignant tumours 
The malignancy has usually been interpreted as adenocarcinomatous or ‘ chorion 
epithehomatous change but in some cases it is total, yielding complex 
metastases, as in Houghton s case 

ib) Sue 

Hedblom s useful review of nearly 200 cases showed that, almost without 
exception, intra thoracic teratomas occupy the anterior mediastinum Recently 
(1946) ( reported a case and reviewed 4 others in which the tumours were closely 
connected with the great vessels at the base of the heart and projected into the 

pericardial cavity (Fig 468) Posterior mediastinal teratomas are almost unknown 

(c) Age 

These growths have been discovered at all periods of hfe from infancy to old 
age However in more than two thirds of the cases reviewed by Hedblom the 
patients were less than 30 years old The malignant tumours mentioned above 
were from men aged 23, 24 33, 27 22 aad 22 tespedivelv and the mean age of 
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(rf) Associated testicular lesions 

Incomplete descent and pseudo hctmapIircKimsm ha\e alrcad> been referred 
to , and m Chapter 33 the association of teratoma and seminoma is discussed 

(3) Retroperitoneal, mesenteric and mesocolic teratomas 
(a) T}pe 

Most teratomas m these situations arc benign cystic growths which attract 
attention m childhood by their size or pressure effects (Figs 467 475 and 477-479) 
Other tumours are solid malignant growths sometimes of chonon-epiihclio 
matous ” l>pc these usuallj manifest themselves m early adult life As PfjTn 
(1925 and 1927) insisted, care must be taken not to mistake retroperitoneal 



Fk 467 —Diagram of staicturc of a jJiocoriirgc letropcmoneal leratoma from a female infant 
^monthsoW CcniraJiwoususiuchatvhed dioroidplcsujcaviiics marked C alimcnuryand 
re$r>ia(ory cavities and glands Hnely stippled and marked A and R skin caviiies stippled 
and marked S bone and earSibgc black and mam masses of bone marked B N “ mam 
cyst cavity (whiv.h contained 40 ounces of dear fluid) wide supple denotes adipose tissue 
{ihl/u 1935 Cajf \t) (Slightly reduced) 

mciastascs of small testicular teratomas for primary growths and no malignant 
rctfopcntoncnl tumour should be accepted as primary until the testes have been 
thoroughly evammed But eases like those of Tenster show that primary malignant 
rctropcnioncif teratomas, onassoaated with testicular disease do occur 
(6) Site 

Most of the tumours arise high up m the retroperitoneal region close to the 
superior mcscmcnc aitcry cochac artery pancreas and kidneys A tumour 
described by Nithohon (1929) wav inttmitcly nllachcd to the upper pole of the 
left kidney and derived its blood supply from the left renal and upper lumbar 
arteries The tumour which Gale and! reported (Figs 477-479) by high up behind 
ihcpanCTcas Some turnouts ansmgatthesamcicvci cxtcndfonvardlooccupy the 
root of the mesentery or mesocolon (Lexer SthOnhober) or even to he in 
the distal parts of the mesentery (Penbenhv and Brownson) Fulltr and Jagger 
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by mediastinhis, pneumoma emp>ema or perforation into trachea or bronchi 
In 26 of the cases reviewed by Hedblom hair had been coughed up Pressure on 
the heart or great vessels accounts for the early ages at which intra pericardial 
growths cause symptoms 

(5) Pre sacral and coccjgeal teratomas 

(a) Type 

Most of these tumours arc benign and cystic, and many of them contain 
highly organized structuvea such as loops of bowei digits or other parts of limbs 
{see below) Some of them however, arc, or become malignant this usually 
appears to result from supervening adenocarcinoma, less often squamous celt 
carcinoma m one of the epithelial components of the growth rather than from 
malignancy in toto Malignancy is seen even m infancy, as in the tumours with 
papillary adenocarcinoma described by Fletcher and Wanng, Pandalai ei al, 
Stewart ef al and Lisco or it may supervene in previously benign turaoux^ of 
long duration m adults as in the cases of Pnngle and Fuss 

(6) Site 

Most of the tumours project prominently externally Their origin is clearly 
from the immediately pre sacral or pre coccygeal tissues they are often attached 
to the anterior surfaces of the lower sacral or coccygeal vertebrae but in most 
cases these bones are intact Only occasionally does the bulk of the tumour 
occupy the pelvis or project upwards into the abdomen , such tumours show that 
the retroperitoneal group and the sacrococcygeal group of teratomas differ only 
m level 

(c) Age 

With rare exceptions sacrococcygeal teratomas are already prominent, many 
of them bulky at birth There is therefore no doubt that they arise at an early 
period of embryonic development 

{d) Sex 

As with the retroperitoneal group there appears to be a decided preponderant^ 
of females (Hausmann and Berne Williams, 1935) 

(6) Epignathi and teratonsas of the situll base 

Ahlfeld (IS75) gave an excellent review of the earlier reports of epignathi, from 
which he concluded that ' Often neither the illustrations nor the reports enab c 
us to decide whether the descriptions had a scientific basis or not As to the 
contents of the tumours here also vvnters have often indulged m fantasy 
comments still appropriate for many more recent descriptions 

(o) Type 

Epignatht and basal cranial teratomas consist of well differentiated tissues 
» often including highly organized structures, such as parts of limbs Malignant 
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Ihe 25 cases with malignant tumours rcMwcd by Houghton was 27 Of the 5 
mtra pericardial tumours referred to tn my 1946 paper, 3 were known to be 
congenital and 2 were found in subjects of 10 and 14 years I have examined a 
benign cystic tentoma removed surgically from the anterior mediastinum of 
a man aged 67 whose only symptom hadbeen aching pain in thechesl for 4months 



Tic, 465 — Intra pericardial icratoma from a male infant a* seen after rtflcxion of panda 
pericardium T teratoma It* heart A - aorta P pulmonary artcr> L hm« 
1946) (Slightly reduced ) 

<i/) Sc\ 

The sexes arc nearly equally nlTccted with perhaps n slight preponderance of 
females , Hcdblom s review included 79 males and 92 females Yet in sinking 
contrast ihc maligmnt growths arc almost rcstnclcd to males only I of the 25 
cases reviewed bv Houghton was a female 

(r) Secondary rcsiilis 

The mam complrations include mechanical cfTects on the tnehea great 
vessels heartorlungs infection and malicnam change Infection mav be followed 
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(1) Component tissues 

It IS unnecessary here to describe the commoner tissues m detail , it must 
suffice to enumerate them briefly They are aduh or embryonic, mature or im 
mature In benign cystic teratomas the tissues are of mature adult type and are 
easy to recognize, but malignant growths contain embryonic tissues of all degrees 
of immaturity the recognition of v\hich often demands much experience This 
IS especially the case when these and well differentiated tissues are intermingled 
Only those who are well acquainted with the histology of the embryo at different 
ages can hope to identify many of the components of the more malignant tera 
tomas It must be emphasized here that the tissues of malignant teratomas are 






FiQ 469 — Ciliated tcipitaioty epithelium «i a teratoma (Icon hacmatoiylin sum ) ( x » 000 ) 

not merely anaplastic but truly embryonic, reproducing m structure and differ 
entiation the tissues of the embryo and foetus The mixture of differentiating 
tissues of all ages is one of the most striking structural characters of the malignant 
teratomas 

Skin, including hairs sebaceous and sweat glands and rarely pigmented (Fischl) 
or exhibiting pigmented moles (Lubarsch), is a very common component So are 
stratified epithelium of oropharyngeal tjpe associated with lymphoid tissue and 
mucous and mixed glands and respiratory pseudo stratified abated epithelium 
(Fig 469) Teeth or masses of tooth formative tissue arc frequent, usually solitary 
or few but sometimes numbering dozens or even hundreds Intestinal epithelium 
and glands are often present gastric and pancreatic tissues are less frequent 
{Figs 470 471) Lner tissue has only occasionally been recorded (Corsy 
Nicholson 1929 Fig 12) Iwng mjwc is \er> rare (Fig 472) Nondescript 
of vanous kinds are found most of these are probably related to alimentary or 
respiratory structures The identiflcation of adipose skin covered eminences as 
* mammary glands by Bland Sutton was fanciful 
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members of the group have not been dcscnbed, but the bearers of these growths 
seldom survive bc>ond the neo natal penod 

(b) Site 

The epignathi are attached to the roof of the pharynx or palate from which 
they project into the mouth or nasal cavities The base of the skull is not always 
aflccied, but m some cases the tumours have been hour glass shaped with intra 
cranial and extra cranial parts connected by an isthmus traversing the sphenoid 
as in the cases of Arnold and Kraus It is clear that basal cranial and intracranial 
teratomas and epignathi differ only in the directions in which they tend to protrude 
as they grow They all arise in the vicinity of Rathke s pouch the oral membrane 
and the anterior end of the notochord 

(c) Age 

With rare exceptions the tumours have been fatal in the foetus or new born 
infant Their time of origin is clearly during early cmbryogencsis 

(7) Intracranial and intrathecal teratomas 

Intracranial teratomas other than those arising from the base of the skull 
have been described and reviewed by Saxer, Askanaiy, Barron, Hosoi, Harding 
and Naish McLean Bochner and ScarfT DJnes and Russell I have studied the 
following two examples 

Case //—Male aged 10 //«wr>— Headache vomjiing and drowsiness for 7 weeks 
child previously normal and mtelligeni Caaminaiton showed papilloedema and 
ventriculograms showed great dilatation of third and lateral vcniriclcs Neerops}-^ 
Spongy vascular growth 3 Sceniimetrcsinmainextem replaced pincalgland quadrigeminal 
plate adjacent part of left pulvinar and filled and distended posterior half of third 
senirtcic aqueduct and upper half of fourth ventricle Tumour extended into left 
choroidal fissure and projected slightly into lateral ventricle and there was a separate 
small area of growth on ventricular lining 1 centimetre from the main mass Ccre^Uum 
compressed but not invaded Microseoptcol examwauon showed a disorderly mixture 
of the following tissues all immature and embryonic — squamous stratified epithelium 
glands and irregular spaces lined by columnar epithelium a few foci of ncuro-cpithelium 
much undifTcrcntiated epithelial tissue partly m the form of irregular networks and partly 
as dilTuse or indefinitely clumped masses interspersed by collections of lymphocytes and 
therefore resembling seminoma in structure much undirrcrentiatcd mesenchyme 
and occasional islands ofyoungcartibgc 

Case III — (Rncfiy recorded in 1944 by Dr R Webster of Melbourne vvho gave me 
one half of the specimen ) Necropsy on a female infant 9 weeks old with congenital 
hydrocephalus revealed a partly solid partly cystic teratoma 14 centimetres in mam 
diameter which appeared to have arisen from the region of the basal ganglia and midbrain 
and which occupied the third and htcral ventricles and distended the cerebral cortex 
to a ihm shell around it the pineal corpus callosum and anterior commissure could 
not he identified the pons and cerebellum were intact Mlcrosci^pkal examinalion 
revealed a great variety of young tissues including much central nervous tissue choroid 
plexus, pigmented neuro<pithchum respiratory squamous stratified and columnar 
celled tpithclia various glandular structures renal tissue skin immature teeth bone 
cartilage adipose tissue smooth and stnated muwle fibres These were partly well 
dilferen lateJ and panlv embryonic and of different degrees of immaiuriiv immature 
tissues preJommated and muvh undifferentiated cellular epithelium and mcscnchvmc 
were also present 
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cerebrospinal fluid, and (c) inmrk\i^iinl^to\\\.h%,cmbr}omcfieuro epithelial tissue 
forming tubules layers lining cavities, or irregular netuorks (Fig 473) and often 



Fio 472 —Lung tissue m a teratoma of the brain from a female infant bi G If 

Hichohon from specinitn rtported b} Harding and isaish 1W5) ('<80) 

mistaken for glandular structures Peripheral nervous tissue occurs as nme 
gangUa of sympathetic type (see Fig 493), nene bundles usually accompanred 
by plentiful Schwann cells, and usuall> non medullated but sometimes medullafed. 



FiQ 473 — Embryonic neuro-epilhelial ptattues and tubules (N) m continuity with a simple 
epithelium (A) and with sQuamous stiatiSed epithelium (E) in walls of small cavities (C) in a 
testicular teratoma (No / iVdlis 1935 obJ 1936 ) {x45) 

and occasional well differentiated Pacimtm corpuscles (Kaboth , Hausmann and 
Berne IMicholson 1937 Fig 161 , Willis, 1936 , Masten) Ocular Ussue is 
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Nenotis tissue is present in at least four fifths of all teratomas (Willis, 1936)’^ 
Central nenous tissue occurs in benign growths is (a) masses of neuroghol tissue 
with characteristic staining properties usual!> astrocytic but sometimes containing 



Fio 470— Gastric mucosa from teratoma shown m Tig 46? (*< 120) 



Tio 471 —Panerrath. tissue wuh Inlets of Langerhans from teratonusho^nm Tig 46? fO) 

also oJjgodcndfOc>ies (WiJiK fig 6 Barnard fig 7) usualfv dc\ 0 ]d of but 
soniciimes containing nenc cells and with or without epind\nia lined Cannes 
(b) small or large caviiies lined b\ fringes of chorotJ plexus and containing 
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mass of immature renal tissue resembling that of a nephroblastoma (Fig 475) 
The cerebral teratoma of Case III above also contained embryonic renal tissue 
Genital tissues have rarely been found Kabolh recorded the presence of 
uterine tissue with endometrium in an ovanan teratoma , I depicted (Fig 35, 
1935) endometrium like tissue in a mediastinal teratoma and True and Guibert 
saw what they believed to be endometrial tissue with menstrual changes 
in a teratoma of the testis In none of these cases can the identity of the tissue 
be regarded as certain and True and Guibert s identification is particularly 
dubious The umbilical cords and ‘ placentas ’ which have been identified 
m teratomas are all imaginary Chorionic' and “chorion epitheliomatous” 



Fig 475 — Embryonic renaJ tissue m a solid retropcntoncal teratoma from a female infant 
A shows imperfevt tubules and glomeruli and closely resembles nephroblastoma B shows 
nearly fully formed glomeruli (Itiltis 1935 Case X) (y SO and 100) 

tissue is almost certainly only a form of anaplastic epithelial growth associated 
with haemorrhage (rcc Chapter 33) The ovanan tissue seen by Gordon 
m a small mediastinal tumour may have been altered thyroid tissue Testicular 
tissue has not been described except by Peyron who claimed to discover 
two nearly normal testes m a sacral teratoma from an infant 2 weeks old Peyron s 
description and diagrammatic drawings are however very unconvincing , and 
his many groundless identifications of primitive amniotic vesicles primitive 
streak , allantois gonoblasls poly^mbryos and blastocysts m 
malignant testicular teratomas discredit the reliability of all his observations 
m this field 

Cartilage and bone m all stages of formation are very common So also are 
adipose){ssue connectne and sascular ossue^ and m malignant growths undiffer- 
entiated embryonic mesenchyme Haemopoietic tissue is represented by bone 
marrow m masses of bone and by lymphoid tissue associated w ith orophary ngeal 
respiratory or intestinal epithelia 


sometjmcs represented by cavities lined by folded Ia>crs of deeply pigmented 
epithelium resembling that of the ciliary body or by pigmented embryonic 
ncuro-epithchum resembling that of the developing optic cup(Katsurada Abadic 
Corsye/a/, Hcijl, Kraus D5nes, andFig 474) , but no developed retina proper 
has been described and there is no justification for speaking of 'eyes in 
teratomas 

Thyroid tissue is not unusual, and it may be the bulkiest part of the growth 
Nicholson (1937) reviewed the subject of ‘ ovarian goitres and rightly warned 
against assuming these all to be teratomatous without proof yet of 67 eases, 
teratomatous tissues were demonstrated in the same ovary m no fewer than 23 
Neumann (1937) saw 8 examples of thyroid tissue in the ovary in 5 of these 
the tumours were obvious teratomas, in 2 others teratomatous tissues were found 
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no 474 — Cfue HI Small cavity m cerebral teratoma lined partly by embrjonic nervous tissue 
and partly by deeply pigmented ocular epithelium (v 120) 

only after painstaking search of *<031 sections and of the remaining specimen, 
m which only thyroid tissue was found only pan of the tumour was available 
for cxammiiion It «ccms safe to conclude that most specimens of ovarian 
thyroid tissue arc ccrtimly teratomatous and that this is probably true of all 
tn Cmcc s first ease ihyTOtoMC symptoms abated after removal of a thyroid 
containing ovarian teratoma m his second cave one of seemingly pure ovarian 
goitre thyrotoxic syanptoms developed along with recurrent peritoneal mctastiscs 
of thyroid tissue and abated after removal of the metastasis laden omentum 
Dnge reviewed 9 reported eases ofovanin goitre with mctastiscs Thyroid tissue 
has only occasionally been seen in teratomas other than ovarian c g in the pineal 
Icfitomt described by Uochner and Scarff 

Rerot tissue has only rarely been seen m tcrniomas (Rudd: Nicholson 1934 
Willis 1915 Cases \ nnd XIIF) My Case \ was remarkable in containing a 
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organogenesis Such tissue correlations attain their greatest complexity m those 
teratomas which contain highly organized parts, now to be dc'^enbed 

(3) Highly organized parts m teratomas 

The most highly organized structures seen in teratomas include digits and 
other parts of limbs, pieces of intestine, pieces of cerebellum or cerebrum, syrapa- 
thetic nervw ganglia and ner\cs, as well as those familiar components skm and 
teeth 

Digits and Limbs * Limbs liavc often been reported in teratomas 
when only digit bearing projections have been present Nicholson (1935 and 
1937) and Gale and Wilhs (1944) described carefully examined specimens of 
digit bearing teratomas, and rcvicvxcd many previous reports Nicholson’s 1937 
paper contains the most complete description yet published of a tumour of this 
kind , his spw^imcn was a sacrococcygeal teratoma containing three unusually 



Fio 477 — InlnicysUc mass bcarmg a digit from retroperitoneal teratoma m a girl aged 13 
A and B = two bulbous parts of mass which were attached to cyst wall by pedicle X 
N1 — nail at end of digit (GateandfVMs 1944) (Natural size ) 

well formed digits with nails, phalanges and metacarpals The specimen which 
Gale and I examined was from a retroperitoneal teratoma and included a smgle 
digit bearing two nails and containing easily recognizable but imperfect phalanges 
and a metacarpal (Figs 477-479) Other records of well developed digits, 
hands or ‘ feet ’ m teratomas include those of Bohm Budde, Seegers Brines 
and Love and Moersch It is noteworthy that all of these concerned sacral or 
retroperitoneal tumours None of the ‘ limbs described m teratomas deserves 
this title , digits are the most that have been demonstrated and although bars 
or masses of bone proximal to these have been called ‘ pelvis , radius ”, etc , 
these identifications are fanciful 

Intestine sometimes occurs m the iorra of cavities lined by perfect intestinal 
mucosa and with a two layered muscular coat including an Auerbach’s plexus 
or m the form of even more fully developed elongated cods projecting into a 
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Notochordal tissue his occasionally been reported, c g by Saxcr, Pandalai • 
ei al and by Riopelle Howcier, notochordal tissue is not \cry distmctuc histo 
logically and its identification in a teratoma mu^t be Ncry problematical Pandalai 
ei al properly recognued this difficulty by speaking of ^ chordomatous ’ tissue 
In Riopelle s ca'c the nature of the vacuolated tissue is scry uncertain because of 
the admitted iltcraiion of the tissues by faulty fixation and decalcification 

Smooth muscular tissue is very common around alimentary or respiratory 
cavities Striated muscle (Fig 476) is plentiful in some tumours and it is of 
interest that it may be abundant and well differentiated in a tumour in which 
peripheral nervous tissues arc <canty or absent This discrepancy raises the 
question whether teratomatous striated muscle can differentiate and mamiam 



Fic 476 — Striated musctc fibres from same tumour aj Fig 475 ( 375 ) 


Its structure without my mncrvvtion Studies of the innervation of muscle md 
other tissues in tentomis arc needed Katsurada s is I believe the only report 
of cardiac miiscU m a teratoma 

(2) Tissue correlations In teratomas 

At first fiance the arrangement of the various tissues in teratomas, cspcciall) 
malignant ones appears entirely haphar-ard and disordcrl) Closer examination 
however soon discovers man> characteristic associations of particulir tissues 
resembling iho‘e of normal structures of the bod> (Nicholson \Villis) Cavities 
lined b> respirator) epithelium arc often associated with cartilage cavities lined 
bv intestinal epithelium arc often encircled b> coats of smooth muscle masses 
of central nervous tissue arc often surrounded b> menmges like sheaths and b> 
masses of cartilage or bone teeth of course impl> the ordcrI> co relation of 
cpiihelnl enamel and mcsenchjmal dentine and Ihcv arc moreover often set m 
well developed bons sockets These and other tissue relationships show the 
operation m the development of teratomatous tissues of dependent differentiation 
or the inductive effects of one growing tissue on another similar to those of normal 
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leptomeninges (Askanazy , Ntcholsan, 1929, Figs 8 and 9, Wiliis, 1935, Cases Xf 
and Xni, and 1937, Case^ XXIV and XXVIfl) Well differentiated cerebellar 
cortex has been recorded by Askanazy, Landau, Willis (1939) and Bettinger 

The degree of organization of peripheral nerxes and ganglia m many teratomas 
IS remarkable and raises mtercbting questions regarding the histogenesis and 
function of these structures Thus nerves and nerve ganglia are often accompanied 
by abundant Schwinn cells what is the origin of these Well developed nene 
ganglia, usually of distinctly sympathetic type, are often found far removed from 
central nervous tissue or even in tumours m which such tissue is scanty or appar 
entiy absent , what is the origin of these ganglia What tissues if my are 
innervated bv the healthy looking nerves and ganglia which many teratomas 
contain and how are the developing nerves directed to their destinations ^ 
These questions must be answered by a closer study of the structure of teratomas 
of all ages and the answers will certamlv be of interest to the student of the 
histogenesis of normal tissues An interesting relationship was discovered by 
Nicholson in the digit containing teratoma described by him m 1937 the nerves 
which mncivated the skin of the teratoma came from the sacral nerves of the 
patient The organism treats the tumour as flesh of its flesh by supplying it 
With sensory nerves and the skm of the tumour reacts as a physiological part by 
supplying the appropriate receptors An interesting research would be to 
examine a senes of nerve containing teratomas by careful dissection or recon 
struclions, with the object of distinguishing nerves supplied by the host from 
intrinsic teratomatous nerves 

In considering highly organized structures in teratomas, it is well to recall 
that those very common components, skm and teeth are such structures Teraco 
matous skm is often as perfect as normal skin, including well developed sebaceous 
and sweat glands hair follicles and arrettor muscles Teeth also erupted or 
unerupted with their enamel dentine pulp and paradental epithelial residues 
are far from simple structures their formation involves interactions of 
the epithelial and mesenchymal tissues no les^ complex than those involved m the , 
formation of a bone containing nail bearing digit If teratomatous teeth were 
as tare is teratomatous digits they would excite the same wonder and lead to , 
the same fanciful identifications of far more than is reall> present Indeed 
even to day there are pathologists who would agree with Williams (1934) th 
teeth m i teratoma are evidence not only of an embryogcnetic parasitic formatio 
but also of cephalic derivatives thereof— hetcrotopic teeth being residua of the 
dental arcades of the parasite Those who have read Nicholson’s papers 
however and those who have examined a few teratomas properly, will on the 
contrary conclude that teeth do not presuppose a mouth or a digestive system 
nor digits a limb or trunk Every highly organised part seen in a teratoma 
teaches the same lesson namely that its appearance here docs not depend on the 
presence of other parts to which m normal ontogeny, it is anatomically related 
This last principle cannot be too strongly insisted on , those who will not admit 
It will continue to ‘ identify all manner of things which ire not present (Gale 
and Willis) 


at 
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coelomic caMty and possessing a pentoneal surface and a mesentery (Bohm , 
Hosmer , Kaboth , Hausraann and Berne , Scholtenfeld and Littauer WiKis, 
1935 Case X Nicholson 1935, Fig 138) 



Fio 478 — Roerse aspect of mass in Fig 477 showing projecting bone and teeth near pedicle 
and a second suMcrminat nail (N2) a brge detached part of which is shown in tnset (Natura 
siz ) 



\ K) 4*9 — SViignm of mass shown m ! igs 477 and 47e showing digital bones I and Jl other 
nonJescTipl bones III and W and truss of bone and iccih near pedwle (Natura) ufc ) 

//ic/ih crf:ani cii central ticrxaux strwturcs arc frequent Misses of bntn like 
tissue often contain ccntnl ciMtics Im-d bv cpcndsmi and choroid plexus and 
filled tsith clear ccrchrospmal fluid and arc often surrounded b> dclicitc 
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m this plastic ectoderm like tissue accounts for the continuity of young nervous 
tissue and epidermis \\htch is often to be seen m teratomas (Figs 48(M84) In 
Its later stages of difTcrentiation teratomatous neural tissue resembles the spongio 
blastic mantle zone and the developing ependyma of the embryonic nervous 
system As Nicholson observed, the development of choroid plexus m the walls 



Fio 482 —From same tumour as Figs 480 and 481, showing >oung nervous tissue (N) simple 
epithelium (E) and well formed joung skin (S) m continuity with one another (x 45 ) 


of neuro tpnheha! cavities is related to the dose contiguity of ingrowing vascular 
mesenchyme Pigmented optic neuro epithelium is always associated with and 
clearly derived from ordinary non pigmented embryonic ncunl tissue The 
histogenesis of peripheral nerves and ganglia, commented on above needs 
investigation 

The hsiogenests of teratomatous teeth is closely similar to that of normal teeth 
Tooth germs are developed m down growths of dental shelf tissue from cavities 
lined by ectodermal epithelium mesenchymal dental papillae develop m relation 


i , _ ^ 

Fio 483 — Coniinuity of respiratory epithelium (R) squamous stratified epithelium (S) and 

well differentiated neuroglial tissue (N) in an ovarian teratoma 1936 No A/\) 

55> 


to characteristic enamel organs with plentiful stellate reticulum , a bony alveolus 
often develops around the unerupted tooth , and paradental residues of the dental 

lamina are to be found m the peridontal tissues within the alveolus (Fig 465, and 

■Jet Wilhs 1935 Fig 27) Subsequent eruption ot teeth into the epithelial cav ities 
from which they originated ensues all the teeth m old benign teratomas have 
erupted Defects in the enamel and d^tme of old erupted teeth have been 
likened to caries, but the analogy is doubtful the defects are probablv disin- 
tegrative changes comparable with the desquamation of epithelium and Us 
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(4) The histogenesis of teratomatous tissues 

Teratomas especially those contammg a mixtutc of embryonic and maturing 
tissues, afford many opportunities for studying the genesis and differentiation of 
tissues in abnormal environments Small fragments of particular tissues are found 
growing m comparatue isolation unassociated with structures to which they are 



Fic 480 —From a malignant leratoma of the ovary showing a cavity lined by simple epithelium 
(E) squamous stratified epithelium (S) and young nervous tissue CN) continuous with one 
another (IW/u 1936 No XV) (x45) 

related in normal ontogeny The malignant embryonic teratoma is a great 
conglomeration of multiplying plastic constituents the differentiatjon of which 
though seemingly haphazard must be determined by local chemical conditions 
and tissue relationships as m normal embryogenesis What the teratomatous 
tissues can become m their scattered unanatomical positions is therefore of the 
greatest interest to students of normal histogeny The teratoma also has this 



epithelium (SS) young nervous tissue (N) and choroid plexus (P) (x 65 ) 

advantage over the normal embryo for such studies that it often contains a great 
variety of tissues at all stages of maturity and m all possible situations with respect 
to one another 

The histozenesis of teratomatoits neural tmues was specially studied by the 
writer m 1936 It was shown that neuro epithelium takes origin from a simple 
plastic epithelium which like primitive embryonic ectoderm has also the potency 
of becoming epidermal or dental epithelium (Fig 473) Divergent differentiation 
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showed stages in the differentiation of nodules of hyahne cartilage from mesen 
chjane especially m the neighbourhood of masses of de\elopmg central nervous 
tissue , the differentiation of zones of non str ated muscle around developing 
epithehal cavities (Fig 485) , and the differentiation of striated muscle fibres m 
areas of undifferentiated spindle cells (Fig 486) Lymphoid tissue develops 
chiefly in the walls of oropharyngeal respiratory or intestinal cavities I have 
never seen either a well circumscribed lymph gland or splenic tissue in a teratoma 
Haeraopoietic bone manow is found only within masses of bone 

(5) Variations of structure possifalj related to situation 

I have been struck by the abundance of central nervous tissue m mtracraniat 
teratomas by the frequent presence of plentiful gastric and pancreatic tissue in 
thoracic and upper abdommal teratomas and by the fact that many of the tera 
tomas containing digits or ‘ limbs * have been sacrococcygeal or retroperitoneal 



m position Until a careful census is taken of all the tissues in a large senes of 
teratoma« it would be unsafe to generalize on this subject but I think it probable 
that the nature and quantities of the tissues m teratomas may be in part related 
to the level of the body where the growths take origin This proposition merits 
study 

MALIGNANCY AND METASTASIS OF TERATOMAS 
Malignancy m teratomas is of three distinct kinds (1) In a benign cystic 
teratoma a malignant tumour may arise from one of the previously quiescent 
tissues of the growth (2) m embryonic teratomas, like most of those of the 
testis malignancy is a property of the whole growth, shared by all its immature 
tissues, though not necessarily in equal degrees , and (3) rarely relatively benign 
ovarian teratomas produce implants of one or more tissues in the peritoneum 

(1) Mahgnancj of a fomterlj benign cystic teratoma 

This IS most often squamous cell carcinoma ansmg from the skin of the 
growth as m cases reviewed and described by Stewart and Eghngton Masson 
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replacement by phagocytjc granulation tissue which is so frequent in semie 
teratomas 

The histogenesis of other epithelial tissues needs little comment Skin, oro 
pharyngeal and respiratory epithelia arc often associated and in continuity with 



Fig 484 — Continuity of neuroglial tissue and glandular epithelium m the teratoma shown m 
Fig 466 (x 30) 

one another in the walls of cavities, and they can clearly arise from a common 
precursor Salivary and other mixed glands develop as outgrowths from cavities 
lined by these cpithelia Pancreatic tissue is always associated with intestinal 
cavities, and ducts may be seen entering these cavities (Wilhs 1935 Fig 19) 



Fio 485 —Early differentiation of smooth muscle m mesenchyme around a young glandular 
structure in a teratoma of the testis {HiUis 1935 Cau III) (x 225) 

Teratomas containing pancreatic tissue often contain gastric tissue also as m 
my mtra pericardial specimen (Figs 470 471) 

The histogenesis of mesenchymal tissues Embryonic teratomas often contain 
abundant undifferentiated mesenchyme and all stages can be traced m the develop 
ment of muscle cartilage bone and connective tissue from this My 1935 paper 
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was at least 14 and prior to confluence of neighbouring tumours, had probably 
been 22 All of the reported tumours have been of benign type, composed of fully 
differentiated tissues including skin, teeth, respiratory and alimentary cpitheha, 
central nervous tissue, nerves and ganglia (Fig 493), cartilage, bone and adipose 
tissue 

In their benignancy the testicular teratomas of horses appear to contrast 
sharply with those of man, m whom malignant growths are the rule and benign 
ones the exception It must be recalled, however, that the benign equine teratomas 
are found in colts corresponding m age to human children, and that most of the 
human testicular teratomas found during childhood arc, like their equine counter 
parts, of benign type Perhaps, then the seeming contrast between horse and 
man is largely accidental Probably all human teratomas of the testis arc present 
from early hfc m a benign form, and would be discovered unexpectedly at this 
stage if children were castrated as frequently as colts Most human teratomas 


Fig 493 — Well lormed sympathetic ganglion cells and ner^-e fibres in specimen shown m Fig 492 
(X 72) 


undergo malignant change m >oung adult hfc and become clinically evident only 
then perhaps some of the malignant testicular tumours seen in adult horses — 
which have often not been adequately studied or described— may be mahgnant 
teratomas similar to the human ones More careful examination of the testes 
of gelded horses of various ages and of all equme testicular tumours along with 
more careful necropsy examination of young and old human testes may be 
expected to show the parallelism m the life histones of human and equine teratomas 
and to clear away some of the uncerlamtics regarding the genesis of these tumours 

(2) Gonadal teratomas m birds 

Interest was focussed on ama-lcratomas by the ^ t scovery^ of 
Michalowsky (1926), later ^ aim and co wo ll I) and by 

Bagg (1936-7) that injection ' (also copper s ' gtoFahn 

and Antssimowa) into the te vere sometime the rapid 

development of la ^ atom containing sk spirator^ 





Pio 487 —Case IV Squamous cell carcinoma of skm of ovarian teratoma (x 80 ) 

adenocarcinoma of sacrococcygeal teratomas described by Fletcher and Waring, 
Pringle, Pandalai et al Stewart et al and Lisco The 5 specimens showing 
supervening malignancy which I have studied all ovarian were briefly as follows 








- - - 


Fia 4S8 —Case /(■ Pre in\asivc papillary carcinoma of teratomatous skin (x 30) 

Cose ly — (No XVr J9J7) tVoman aged 67 operative removal of ovarian cyst 
20 centimetres in diameter containing hairs and sebum Most of cyst wall was thin 
but m one place there was an eminence containing bone and 2 teeth and in another 
a projecteng nodular mass of white growth 3 ccntvTnetm thick MtcroscoptcoUv this was 
squamous-cell caivinoma (Fig 487) Other parts ofthe cyst epithelium showed thickening 
papillary o'crgrowth and many mitoses (T ig 488) and was clearly cancerous but in the 
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(a) voices the lormerly most popular, and still quite prevalent, view as to the 
nature of teratomas, often expressed m the term ‘ embryoma ” , (b) epitomizes 
the findings of the pathologist who has done more than anj other to depreciate 
fantasy m the description of teratomas and to plead for ‘ uncoloured descriptions 
of specimens ’ and (c) is the conclusion of an experimental biologist who has 
realized that the careful objective study of teratomas holds much of interest for 
embryologists, and who incidentally, speaks of view (a) as ‘ this basic miscon 
ception 

It would be of little value to repeat m detail here the many and various 
hypotheses which have been advanced regarding the nature of teratomas—that 
they represented included twins (foetus ui foetu) that they arose from fertilized 
polar bodies, or from dislocated blastomercs that they resulted from ovarian 
pregnancies, or fromparthenogentc (or ephebogenic) proliferation of the germ cells 
of the bearer or even that testicular teratomas arose from isolated ovarian 
cells fertilized m the testis {Langerhans, cited by Cawadias) Those interested in 
these earlier speculations will find them outlined and cnticized in Askanazys 
excellent review and in Nicholson s writings It vyiU however be of interest to 
mention doubts which were voiced even dunng the last century 

(1) Early doubts regarding popular hypotheses 

Peaslee s book on ovarian tumours (1873) contained a pertinent discussion 
of the ovarian pregnancy ” and foetitsm foetu hypotheses both of which 
he rejected From the diversity and maturity of their tissues, he concluded that 
‘ all dermoid cysts are congenital and that * their origin must be referred to a 
very early period of embryonic fife ’ but he wisely abstained from formulating 
any definite hypothesis as to the nature of this early disturbance, saying, ‘ wc 
must wait for the embryologist to answer these questions 

The following remarks ot Doran (J884) also arc worth citing The more 
pertinent question of the cause of the formation of these tumours in the ovary 
IS a very profound one Arguments must be founded on data, and I cannot sec 
that wc arc m any way sure of our data m this case In science we must seek how 
processes begin we cannot always hope to find out why they begin To talk of 
parthenogenesis or of foetal inclusion is m reality, not giving an explanation 
To explain the growth of hair, bone teeth and glands in the ovary of an unim* 
pregnated subject by saying that it is due to parthenogeneiis is unscientific 
It IS more profitable to continue the examination of the tissues included within 
dermoid cysts than to indulge in speculations as to the ongm of tumours of this 
das'" 

(2) The non foetiformitv of teratomas 

The hypotheses of twin inclusion parthenogenesis or ephebogenesis have this 
m common that they postulate that a teratoma is cssentiall) a foetus— a vertebrate 
organism Consequently those who adopted these hypotheses strove to see signs 
of foctiformity m every teratoma and the literature of the subject teems with 
spurious identifications of structures which they believed the> saw ‘ If our 
cxpeuation of st,emgathmg is hvel> enough wewil! assuredl) see it (Nicholson 
1934) Careful objective study of the structure of teratomas however shows 
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and alimentary epithelia, nervous tissues, cartilage bone striated muscle, etc 
The results shov.ed a striking seasonal diffctcnce most of the positive results being 
obtained (m the Northern hemisphere) when the birds were treated during the 
first 3 months of the year, i e when spermatogenesis was most active Bagg 
however, found that by the administration of pituitarv gonadotrophic hormones 
successful results might be obtained as late as August 

What significance are we to attach to this peculiar result In the first place 
It is to be noted that spontaneously occuning abdominal teratomas arc not unusual 
in fowls , Mashar (1932) collected records of 13 examples But m view of the 
numbers of tumours recorded by the Russian w orkers and by Bagg (about 30 in 
all) and the restriction of these to the treated testes, the view that these were 
fortuitously discovered spontaneous growths is untenable So also Kahlau s 
negatue results m a small senes of fowls is of little significance , though his 
finding that cysts lined by squamous or mucouS epithelium may result from 
metaplastic changes m the gonadal tissues at the site of injection is a reminder 
that such structures alone do not constitute teratomas However, the tumours 
described by Falin and co workers contained young neural tissue, choroid plexus 
striated muscle, and other components not to be explained by simple local meta 
plasia It seems clear, then, that genuine teratomas have been produced m birds 
testes by the introduction of zme or copper salts What relevance has this result 
fot mammalian pathology Does it disprove the origin of mammalun teratomas 
duntig embryonic life I think not On other grounds already discussed the 
early embryonic origin of mammalian teratomas seems so undeniable that we must 
not attach too great a significance to results m creatures of an entirely different 
class Let us recall that the experimental teratomas of fowls are not the only 
avian tumours the analogy of which with human tumours is doubtful there are 
also the filterable tumours and leucoses of birds which as was pointed out m 
Chapter 4, may not be comparable with mammalian tumours but may be peculiarly 
avian diseases However this may be the experimental production of testicular 
teratoma^ in birds is a remarkable discovery and much more investigation of 
these turnouts and their histogenesis is called for There is need also of further 
attempts to produce tumours of mammalian gonads by the introduction of zme 
salts or other substances {see WiUis 1934) 

THE NATURE AND HISTOGENESIS OF TERATOMAS 

(o) “ A teratoma is an irregular conglomerate mass containing tissues and 
fragments of viscera belonging to a suppressed foetus attached to an 
otherwise normal individual (Bland Sutton 1922) 

(6) A foetus without human form a body without regions organs without 
system shapes and proportions impossible absence of some unnatural 
multiplication of othcrs~m short a light because it does not shine 
(Nicholson 1934) 

(c) * What lies behind all the strange phenomena which we see m the tera- 
tomata IS the failure of the mdmduation field at some point early m 
development to control the action of cvocating substances (Needham 
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dificrentiate with a promiscuity and apparent haphazardness which precludes any 
possibility of their derivation from definitive germ layers , and to designate 
particular components as ectodermal cntodcrmal or mesodermal while perhaps 
convenient descriptively, has no developmental meaning in these tumours More 
over, they often show anomalous absence of a particular tissue, such as skin or 
nervous tissue or anomalous multiplicity of particular structures, such a« hundreds 
of teeth, hundreds of separate little pitches of nervous tissue, hundreds of mtcstmal 
or respiratory cysts— -chancters not exhibited by the most degraded amorphous 
foetuses 

(3) Teratomas the result of disturbed erabrjomc chemistry 

Askinazy (1907) was the first Ibclicvc to draw attention to the significance of 
Spemanns discoveries for the study of teratomas From his careful review 
of the structure and behaviour of these growths Askanazy concluded that they must 
arise from abnormal tissue pnmordia in early embryonic life , the primordium 
might develop synchronously with the host to form a benign cystic teratoma, a 
teratoma adultum or coaeianeum , or the pnmordium might remain quiescent 
for years and then proliferate as a malignant embryonic teratoma What, he aJkcd 
is the nature of this pnmordium Is it a complex of different kinds of cells from 
all three germ layers or a self drficrcntnimg germ with potencies equivalent to 
those of an ovum The second alternative must be the correct one for Spemann 
had shown that organ rudiments arc determined very early in embryonic life , 
and just as an optic cup has been shown to induce the formation of a lens m any 
region so it may well be that in the sclf-diflercntiation of ov i-cquivaicnt teratoma 
germs simihr inductive elTccts play an important pirt Askanazy had thus 'ittamcd 
to surprisingly modem concepts 

Not until two decades hter did pathologists again turn to experimental 
embryology for light on the genesis of teratoma* In 1926, Buddc discussed 
Spemann s work on the primary organizer and interpreted teratomas as the 
result of disturbances of the primitive streak He drew attention especially to 
the situations of teratomas in median or paramedian positions from the base 
of the skull to the coccyx a distribution strongly supporting the concept of anom- 
alies of the primitive streak and its derivatives 

Like Nicholson and Ncedhim I am convinced that Askanazy and Budde 
were right m seeking the clue to the nature or teratomas in the study of organizers 
or morphogenetic chemical substances of early embryonic development The 
development of organoid structures m teratomas implies the interplay or mutual 
influence of neighbouring tissues on one another during their difTercntniion— 
influences of the nature of the embryologist s second grade and third grade 
organizers (see Needham, 1942 p 290 et seq) But however perfect the local 
products of such influences may be, the teratoma lacks all signs of the operation 
of a primary or first grade organircr that presiding and dominant organizer 
which initiates axiation and orderly somatic development and determines that a 
mass of plastic living stuff shall brcomc a vertebrate organism As Nicholson 
said (1935) “ what I miss m the established teratoma is the co ordinatmg action 
of a whole upon its parts m more scientific language evidence for the action at 
any stage of development of a dominant organizer for a body Needham's 
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dearly the non foetiformny of these tumours While it is true that some of the 
most reduced acardiac or amorphous foetuses lack demonstrable axial skeletons 
or regional parts as m BrodsVy s specimen careful dissection or radiographic 
study reveals that most of them possess vertebrae and other regional bones or 
organs as m specimens described by Dietrich, Stev<att fl9l4) Groglet (specimen 
No 5), and van Tongeren (1932) This does no/ apply to teratomas ywt a single 
specimen of terafonio ivi/ft an indubitable spine or mth a plainly somatic distribution 
of parts has been described Nicholson s detailed and critical examination (1934 
and 1935) of supposedly foetiform teratomas (including the often cited specimens 
of Key, Repm, Shattock, Askanazy Ingier Heijl, Kaboth and Meyer) led him 
to conclude “that v.e do not accept foetiformity m a single object Any 
unbiased reader of Nicholson s stimulating and amusing review wiU endorse this 
conclusion 

A point worth stressing here is that incomplete examination of a teratoma 
can gi\e it a false resemblance to a foetus Thus in No XIII of my 1935 paper 
a single plane section of the growth (Fig 28) could feasibly have been construed 
as showing a ‘back’ brain spinal cord ’ a senes of vertebrae , and an 
‘ alimentary system But complete examination shattered the illusion tnd 
shov.ed that the seemingly anatomicaV distribution of patts m the one plane 
was accidental 

Here we must deal with the supposed ‘\ertebtal column m an ovarian 
teratoma described m 1940 by Riopclle This vertebral column ’ was a cylinder 
IS nnllimelrcs long consisting in the midhne’ entirely of cartilage but con 
taming on cither side 3 ossified centres unequal in size and not sYmmctnciUy 
situated Laterally the ‘ vertebral bodies ' gave off flat bony projections which 
curved backwards as neural arches partly fused into a single mass and devoid 
of articulations The vertebral canal’ contained a mass of central nervous 
tissue which was flanked by a senes ofgangha from which issued nerves passing 
through ‘ mvertebral foramina m the investing bone Those familiar with 
the development of the spine will find U difficult to descry that structure 
in a continuous cartilaginous rod with irreguhr bony areas and projections 
even if these skeletal tissues partially enclose some nervous tissue and 
ganglia and even if some patches of vacuolated cells thought to be notochord 
arc found m the right half of the rudimentary spine Nor is our confidence 
m Riopellc s identification enhanced by seeing (m his Fig 2) that the spinal 
cord and brain were separated by a septum of connective tissue by observing 
that the spinal ganglia were nearly as large as the vertebral bodies and 
by reading of the plane of symmetry m what was clearly in asymmetrical 
structure Riopclle s vertebral column is m fact no more than an elongated 
partly cartilaginous, partly bony mass encasing some nervous tissue— a wtU known 
relationship particularly commented on and depicted m my papers m 1935 and 
1937 

Not only do teratomas lack the essential part of a vertebrate organism a 
spinal axis but they possess no organs or true somatic regions They contain 
masses of central nervous tissue but no bnm respiratory or mtcslmat cysts or 
canals but no respiratory or digestive systems renal tissue but no kidneys muscular 
tissue but no muscles Teeth occur without a mouth tonsillar tissue without a 
pharynx and digits without a hmb In teratomas tissues and organoid structures 
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and mediastinal tissues iw the oral membrane It js significant that most cervical 
teratomas affect the th>roid gland which is atlcnvative of an outgrowth from the 
oral entoderm close to the oral membrane 

(5) The primordial tissue of teratomas 

Study of the structure of teratomas shows that active growth depends on the 
presence of immature tissues The most benign and quiescent teratomas consist 
of fuliv mature tissues with no signs of proliferative activity The most malignant 
ones contain abundant immature embryonic tissues, some of them parually differ 
entiated some completely undifferentiated and resembling the tissues of very early 
embryos All sorts of mixtures of mature and embryonic tissues arc encountered 
m teratomas , and study of these mixtures makes it clear, as Jackson and Brues 
pointed out that while some of the multiplying tissues go on to maturity and 
become relatively quiescent, some of them continue to multiply as undifferentiated 
embryonic tissue It is this undifferentiated plunpotent tissue which is the essential 
parenchyma of the tumour its differentiated tissues merely serve to show the 
range of its pluripotence Teratomas and the embryonic tumours of the nervous 
system kidney liver and other parts have this m common that they arise from 
and consist of embryonic tissue which continues to multiply at the embryonic 
level They differ m that while the embryonic tumours of particular organs have 
the stamp of regional determination upon them (though they show some latitude 
of differentiation not evinced by the normal parts) the teratomas arc devoid or 
nearly devoid of regional determination A teratoma is an embryonic tumour of 
plunpotential regionally non specific tissue , it is from such tissue that itmust 
originally have amen and it is such tissue that save for maturational changes, 
It continues to consist of and to produce This concept of teratomas does not 
conflict with their frequently complete maturation to form benign quiescent 
lesions , for so also do embryonic neuroblastomas sometimes undergo complete 
maturation to form relatively quiescent benign ganglionturomas 

The undifferentiated epithelial component ot testicular teratomas (Figs 275 
and 276 Chapter 33) may actually be the primordial tissue of these growths or 
something not far remov ed from it Its relationships show that it is a highly plastic 
tissue capable of divergent differentiation into neuro epithelium epidermic and 
glandular epitheha, and that it is also the tissue which when associated with 
haemorrhage or necrosis often assumes a chorion epithelioma like structure 
I am still uncertain as to its capacity to produce mesenchymal tissues though I 
have seen appearances which suggest this If such a capacity were certainly 
established then this tissue would indeed have all the potencies essential to our 
hypothetical teratomatous pnmordium and to the undifferentiated tumour 
parenchyma descended from it 

(6) Conclusion 

The age mcideoce, site incidence, structure, mode of growth and differentiation 
of teratomas along with a knowledge of recent advances m experimental embry 
ology all support the concept of teratomas developed m the preceding paragraphs 
This IS that teratomas are tumours arising from foci of plastic pluripotentidl 
embryonic tissue which escaped from the influence of the primary organizer during 



NATURE AND HISTOGENESIS 


979 


identical conclusion has already been quoted at the beginning of this section 
Krafka (1936) attributed teratomas to aberrant aclmly of the primary organizer, 
which ‘ may cause the production of secondary embryonic axes in the primitive 
shield and lead to the formation of a teratoma at any site ’ This view essentially 
the same as Budde s must be rejected for the action of a primary organizer is 
as has just been insisted, the very thing that teratomas so plainly lack These 
growths must arise from tissue foci which, m early entbryonic life suffered some 
kind of physiological isolation from the influence of the primary organizer, so 
that they failed to participate in the normal architecture of the body and underwent 
instead differentiation along divergent lines determined by purely local factors 
Experiments by Darken Vogt, Kusche and Holtfretcr well summarized by Huxley 
and De Beer and by Needham have shown that isolated parts of the morula or 
blastula, removed from the influence of the primary organizer, undergo chaotic 
differentiation into a variety of tissues m accordance with their own “ labile 
determinations Teratomas show every sign of similar chaotic differentiation 
strongly suggesting that their embryonic prunordia escaped early from all external 
influences and proceeded to differentiate in accordance with their own intrinsic 
labile determinations The nature and cause of this escape are as yet unknown 
but increasing knowledge of the chemistry of the embryo will shed light on it 
Along with this elucidation there may well come also an explanation of the 
neoplastic quality of teratomas, which no doubt is intimately linked with 
the very chemical disturbance responsible for their genesis The study of teratomas 
is thus of double interest, on the one hand to the embryologist because it concerns 
problems of early organogenesis and histogenesis on the other hand to the 
student of tumour causation because the very nature of neoplasia may first be 
revealed by closer study of these growths and of the disturbances of sterol chem 
istry which determine their formation 

(4) The situations of teratomas 

The situations of teratomas to the significance of which Budde drew special 
attention call for further comment With relatively few exceptions teratomas 
arise in tissues which dcvelopmcnlally occupy immediately pre axial median or 
nearly median positions this applies to the gonadal sacrococcygeal retro 
peritoneal and cranial teratomas As Budde rightly held this distribution strongly 
suggests the operation of disturbances emanating from the embryonic primitive 
streak and its invaginatcd derivatives the notochord and adjacent structures 

The only mam exceptions to the rule that teratomas arise from tissues closely 
related to these structures arc the anterior mediastinal and cervical teratomas 
which arc separated from the dorsal axis by the thoracic and cervical viscera 
But arc they really exceptions to the general rule Consideration of the early 
development of the head and neck shows that thc> arc not In the early cmbr>o 
when the oral membrane is still imperforate there is no neck and the rudiments 
of the heart and other thoracic organs arc in close juxtaposition to the oral region 
It IS only later when the head extends and the neck forms that the thoracic 
contents recede from their original juxta-oral position Chemical disturbances 
emanating from the anterior end of the notochord or adjacent tissues during early 
cmbrjogencsis might readily be transmitted to the prospective anterior cervical 
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early embryonic developmenl, this escape being m some way related to disturb 
ances emanating from the invagmatcd organizing tissues of the primitive streak 
and so affecting median or para median parts m close relationship to these tissues 
The affected pnmordium as it grows differentiates in accordance with its own 
intrinsic ‘ labile determinations » producing a variety of tissues foreign to the 
part m which it grows If these tissues differentiate and mature as fast as the) 
grow a benign cystic teratoma results If the tissues fail to mature completely 
but retain their capacity for continued growth at the embryonic level a malignant 
embryonic teratoma results In some teratomas, notablv m the testis this capacity 
mav be retained for man> years by a small dormant teratomatous focus, which 
later evinces active growth and appears clinically as a progressive tumour during 
young adult life Such dormancy, though of great interest and meriting the 
closest study, is not peculiar to teratomas other kinds of malignant tumours also 
may display prolonged dormancy m recurrence or metastasis 
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of disseminated growths in remote organs but without i demonstrable primary 
tumour m the uterus or tubes, have often been recorded (Zagorjanski Kissel, 
Munzer, Busse Dunger Walthard, Polano Chnsteller and Oppcnheimer, 
Lapointe tt a! Brews Brown et al) The interpretation of such cases is often 
uncertain We must first exclude possibly spurious cases m which a haemorrhagic 
carcinoma or teratoma may haNt been mistaken for chorion epithelioma but a 
number of unquestionably genuine chorion epitheliomas will remain There are 
two alternative exphnations of these — either the seemmgl) primary extra genital 
growth was really a metastasis of a uterine or tubal primary tumour which had 



Fig 494 —A mass of chorionic s>nc>tium m a large 'em m a tubal pregnancy (>* 120) 

disappeared, or it was a genuine primary tumour arising from deported chorionic 
elements There is little doubt that both of these events do occur , but in many 
cases It IS difficult to decide which of the alternative explanations is the correct 
one It IS w ell known that in both normal pregnancy and m cases of hydatidiform 
mole emboh of chorionic epithelium or even entire placental vjjJj are transported 
by the blood stream and lodged m neighbouring pelvic tissues and in the lungs 
(Pick Veil , Marchand Dunger , Stevens , Hughes) It is quite probable that 
extra genital primary thonon-epithehoma may occasionally take origin from these 
transported elements Relevant in this connexion also is the unusual condition 
of benign multiple implants of chorionic viUi found by Lazarus and Schifnn in 
various parts of the peritoneal cavity 

(3) Hydatidiform mole 

About 50 per cent of chorion epithebomas are known to be preceded by 
hydatidiform moles 25 per cent by abortions, and 25 per cent by apparently 
normal pregnancies (Novak Brews) Since mild degrees of hydatidiform 
change often escape recognition (Hcrtig and Edmonds) it is probable that tlus 
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CHORION EPITHELIOMA 

Chorion epithelioma is unique m being a tumour of one individual transferred 
to another — a foetal tumour affecting the mother Discussion of its ‘histogenesis 
IS imnecessary , there is now universal recognition of its origin from the chorionic 
epithelium, and of the erroneousness of the old name deciduoma malignum 
It is a rare turnout but it is impossible to assess its frequency accurately, because 
of the difRculty of distinguishing between invasive moles with atypical tissue and 
genuine chorion epitheliomas 

AGE INCIDENCE SITE AND CAUSATION 

(1) Age incidence 

As might be expected most chorionic tumours appear m women of child bearing 
age usually between 25 and 45 years The interval elapsing between termination 
of the offending gestation and development of the tumour is usually only a few 
weeks or months, occasionally 2 or 3 years (as in Danger s case) and rarely 
longer (e g apparently 8 years in the case reported by Brown et al) As Novak 
pointed out, m cases with these long latent periods, the possibility of there 
having been an unsuspected intervening conception can rarely be excluded 
Post menopausal chorion epithelioma is very rare 

(2) Site 

(a) Primary uterine chorion epithelioma 

The uterus is the primary site of the disease in at least 90 per cent of cases In 
the uterus the growth arises from retained placental tissue following cither normal 
pregnancy and delivery or abortion, with or without hydatidiform mole There is 
good evidence that a primary uterine growth may sometimes be so small as to be 
removed by simple curettage yet may have produced metastases (Novak and 
Koff) , and such cases are difficult to distinguish from those m which the primary 
growth arises not from residual chorionic tissue in the uterus but from tissue 
already deported to other situations (sec below) 

(b) Primary tubal or o\orian chorion epithelioma 

Many instances of chorion epithelioma of a tubal gestation have been reported 
(Riscl 1905 Thomas . Williams and other references by Lazarus and Schifrm) 
Supposed cases of primary ovamn chonon epitheliomT arc difficult to interpret 
Risel (1914) described a case of disseminated chorion epithelioma of seemingly 
ovinan origin but the uterus showed a pigmented area which Risel regarded 
as evidence of a former uterine growih which had been expelled and this 
possibility remains also with other reported cases 

(c) Pfimar\ chorion epithelioma in other sites 

Cases of chonon-cpithclioma of the vagina vulva or other pelvic organs, or 
98S 
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which this mistake has been made will, of course, show a high proportion of moles 
giving rise to ‘ chorion epithelioma” Estimates vary between 1 per cent and 40 



FiO 49? —Invasive hydaitdifomi mole a large villus accompanied by much vhonortjc epithelium 
within a vein m the myomeinum (x 100) 



Fio 498 — Invasive hydatidifomi mole a mass of chononic epithelium m a large vein m the 
outer myometrium (x 120) 
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change precedes chonon epithelioma in the great majority of cases The proportion 
of cases of hydatidiform mole to become chonon cpithehomatous is difficult to 



FiO 495— Hydaudffonn moh a large oedematous viJIuj with muses ttf overgrown chonon 
epithelium (x40) 

assess, partly because the milder degrees of the change escape diagnosis and partly 
becauseinsasivemoles haveoftenbecn mistaken for chonon epitheliomas Senes m 



Fio 496— Detail of Fig 495 (x 120) 
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hydatidiform mole, m animals Ratclifie reported having seen a rodent, Enthezon 
dorsatKmy and Schlotthauer a dog, with chorion epithelioma, bat without gmng 
adequate details 

STRUCTURE OF CHORION EPITHELIOMA 

The grossly haemorrhagic and necrotic characters of this tumour are well 
known Microscopically (Figs 499, 500) areas of well preserved tumour tissue 
consist of irregular masses of polyhedral cells and fused syncytial masses These 
are sometimes distinctive enough to be reminiscent of the hvperplastic chorionic 
epithelium of retained or hydatidiform placenta , but m many of the tumours 
the tissue is anaplastic and shows no real resemblance to its normal protot>pe 
Invasion of blood-vessels and mingled tumour and haemorrhage are prominent 
features 

While the identity of a uterine tumour of this kind is clear enough, mistaken 
diagnoses of chorion epithelioma ” have often been made with other tumours 
merely because they have been haemorrhagic and have shown anaplastic growth 
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per cent or more , I agree No>ak that the lower figures are nearer the 
truth 

Normal chononic tissue can often be found invading veins m the wall of the 
uterus or tube and invasive mole may extend widel> in this way and may show 
great s>nc>-tial overgrowth >ct may be clinically benign (Figs 494-498) Invasion 
of veins docs not per se denote malignancy wnich can be diagnosed confidently 
only when destructive cxtravascular extension is present Microscopical distinction 
between atypical invasive mole and early chonon-epithelioma is difficult and not 
always, possible It is probable that benign hydatidiform mole, invasive mole 
( chorio-adenoma destruens ) and chonon-cpilhclioma form a continuous senes 
with all transitions between them 

The structure and genesis of hydatidiform mole were carefully studied by 
Hertig and Edmonds who concluded that in most cases this disease is probably 
the result of carlv failure or defective development of the embryo so that no foetal 




Fic 499 — Chonoa-epiiheliotna invadmg a Urge van in the wall of the uterus ( x 80 ) 


circulauon develops m the viUi Brews also pointed out that since fertility after 
a hydatidiform mole is often normal the factors responsible for the latter lie in 
the ovum rather than m endoenne or other abnormalities of the mother The 
nature of these factors is however still unknown 


(4) Chonon-epithelioma in animals 

I have not encountered any clear reports of chorion-epithelioma or of 
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(1) Regional venous embolic metastases 

Blood borne metastases due to local retrograde embolism m the vuho vaginal 
or other pelvic veins develop frequently They appear as bluish or purple nodules 
in the vulva, \aginal walls bladder or broad ligaments and they are sometimes 
the first indications of disease (Mun7et Teacher , Schmauch , my Case 219 
recorded m 1934, and Brews s Case 11) These local venous metastases doubtless 
result from occlusion of large metrial and parametnal veins and consequent 
retrograde diversions of venous flow with tumour emboli into tributary vessels 
Metastases m the ovaries (Steinhaus, Risel 1914, Lufti and Schukru) are 
probably attributable to local venous embolism more often than to general 
dissemination 

(2) Remote metastases 

These occur first in the lungs often causing haemoptysis which is sometimes 
the first sign of the disease (Kelly and Teacher , Scheidemandel , Brown et al) 
Dissemination beyond the lungs often produces metastases in many other viscera 
especially spleen intestines and brain My 1934 review of 2o necropsy records 
in cases with blood borne metastases showed the lungs affected in 23 cases 
spleen m 15 intestine 15 brain 14 kidney 14 liver 13 pancreas 3, thyroid 2 
stomach 2 heart 1, adrenals 1 and bone 1 In 9 cases in which the spleen or 
intestines contained metastases, the liver nevertheless escaped Lufti and 
Schukru s base had metastases in the pituitary, thyroid adrenals gastric 
and duodenal mucosa, as well as more usual sites 

HORMONAL RESULTS 

Both hydatidiform mole and chorion epuhehoma are frequently accompanied 
by multiple luteal cysts of the ovaries and these arc clearly the result of hormonal 
disturbances produced by the mole or tumour for they retrogress on removal of 
the latter The strongly positive Aschhcim Zondek test in cases of hjdatidiform 
mole and chorion epithelioma is due to the secretion by these of gonadotrophic 
hormone similar to that of the normal placenta Rise or fall of the hormone 
litre m a case of mole or tumour under treatment is an important diagnostic and 
prognostic test (Rossler Gerntzen Cosgrove , Cuscaden and Bettingcr) 
By follow up tests in a case of hydatidiform mole Cuscaden and Bettingcr detected 
and successfully treated an early chorion epithelioma of the uterus Extra 
uterine chorion epithelioma like extra uterine pregnanev produces decidual 
changes in the endometrium (Zagorjanski Kissel Busse Marchand , Chnstcllcr 
and Oppenheimer) 

REFERENCES 

Brews A (1935) Proc Ro) Soc \feJ 28 1213 

Brown A F Snodgrass \V and Pniu O B (1940) Amfr J Canctr 38 ^64 
Busse O (1903) Urchoy^s Arch 174 207 
Cary E (1913) Sun: Gyn ObU 16 362 

Chnstcllcr F and Oppenheimer P (1925) I'irchoHs Arch 257 691 

Cosgrove S A (1938) Amer J Obst Cm 35 581 

Cuscaden VV G and Beumger H F (1940) \f«f / Auitral ii 377 

Dungcr R (1905) Bear path Anat 37 

Gerntzen F (1931) Zb! GynaK 5^ 545 



INPEX 


Breast {com) 

carcinoma of {com) 

Ijmphatics permeated by 154-156 167 24(>-24I 

marital state and 226 

menstrual history and 227 

metaplasia m 238-239 240 241 

metastasis of 13S 167-168 171 178 209 242-245 

milk factor and 51 226 

mode of origin of 117 231-233 234-237 

morlahty rates of 223-226 

mucoid 126 128 238-240 

mu Iticcnmc origin of 117 209 231-233 

oedema of arm from 210 

operability of 209 

ovarian factor in causation of 48-51 230 246 
Paget s disease with 247-255 
peau d orange with 240 
pig skin with 240 
prognosis of 242-243 
race incidence of 223-228 
recurrence of deh^ed 209 244 
reproductive history of 226-228 
satellite nodules with 240-241 
shape of 122 
sites of 234-233 
social incidence of 88 228 
Spreader 154-156 239-245 
squamous 126 239 241 
statistics of 223-228 
siruciure of 128 234-241 
suTgcfy of 123-4 
telangiectatic type of 160 241 
thyrotoxicosis associated with 233 
trend of 225-226 
tuberculosis associated with 234 
variation of structure in 128 235 238 
caremo sarcewna of 218 
chrome mastitis of 229-233 
cystic disease of 229-233 
cystic hyperplasia of 117 124 229-233 
cyslosarcoma phyllodes of 216 
epithelial tumours of 208-255 
fibro*adenoma of 211-220 
age incident- of 212 

bone and cartilage in 102 139 212-213 216 220 
calcification in 216 
carcinomatous change m 218 
fit cells in 216 221 

giant form of 208 216-220 221 

mammals 50 94 95 97 101-102 130 139 211-213 220 
m males 212 
incidence of 210 212 
lactation in 130 216 

malignant change in lOI 102 140 213 218-220 

mode of origin of 118 214 

mucinous change m 216 

sarcoma of lOl 102 140 213 21R-220 

shape of 122 214 

163 



INDEX 


; 


Abdot iinal Nvalls fibroma of 649 650-651 , 

lipoma of 658 - 

myxosarcoma of, 653 
secondary tumours of 407 
Acanthoma 269 270 
Acanthotic naevu ’^68 
Acetylammoflur 46-47 
Acoustic nerve* ‘/Iffour 720 828-829 832 838 
Acromegaly 6 ”5 639 
Adamantinoma meiastases of 188 315 

of jaws 311-315 (see also under Dental tissues) 
of nasal cavity and sinuses 353-357 
of pituitary region 315 628 629 
of tibia 280*281 315 
structure imitated 261 262 315 329 331 
Adeno acanthoma 537 
Adeno-cancroid 537 
Adeno fibroma 99 

Adenoma (sec under particular organs) 

Adeno- uyoma 542-544 
Adeno sarcoma 220 925 

Adipose tissue tumours of (see Lipoma and liposarcoma) 

Adrenal cortex adenoma of 631 632 638 
carcinoma of 631-634 
heterotopic 453 503 507 710 
hypernephroma of 631 
hvperplasia of 634 
secondary tumours of 631 
tumours of 631-634 

m animals 94-97 634 

Adrenal gland (see also Adrenal conex and Adrenal medulla) 
angioma of 703 709 
melanoma of 915 

secondary tumours of 178 242 297 303 342 368 374 410 426 430 431 449 463 477, 
677 991 

Adrenal medulla chromaffin tumours of 47 710 837,872-873 

ganglioneuroma of (see Neuroblastoma and Ganglioneuroma) 
neurilemmoma of 830-831 
neuroblastoma of (see b>euroblastoma) 

'Secondary tumours of 374 839 
Aerial metastasis 187-188 315 
^ Actiological classification of tumours 15-16 
Age incidence of tumours 79-83 85 93 (and sec under particular tumours) 

Albinism and tumours 55 
Albright s disease 678 

-Alcohol as a cause of cancer 293 296 300 302 388 399 
Alimentary canal (and sec under particular organs) 

. experimental tumours of 38 47 
implantation metastases m 187 
« ingested carcinogens m 398-400 424 
squamous metaplisia m 126 
Alveolar sarcoma 645 

Ameloblastoma (see Adamanimoma and Dental tissues) 

Amcloblasts 30S-309 
Amines carcmogcnic 46-47 
Aminoanlhraccnc 47 
Ammoazotolucnc 44-45 124 
Ammosiilbcnc 47 


RRR 


[11 



INDEX 


C-\rcmogcnic Ujdrocarbons («>«/) 

applied simultaneously with Shopc virus 60 

constitutional susceptibility to 40 

cumulative cfTcct of 42 

discovery of 32-34 

cfTectivc amounts of 36 

elTccts of on lower animals plants 43 

formulae of principal 32 

ingestion of 37 38 399 

intravenous administration of 37-38 

lung tumours caused by 37-38 53-54 363-364 

metabolism of 40 43-44 

mode of action of 4&-44 

neural tumours produced by 39 

occupaiKiml tumours due to 29 259 598-599 

pre neoplastic changes from 40-42 

relative potencies of 34-35 

remote action of 37-38 39-40 

sarcoma produced by 3Q-31 35-37 42 

search for 31-33 


single application cffccuvc 41 
soKents of 35 

tissue cultures affected b> 43 
viscera! tumours produced by 37-39 
Carcinogenic psrasitcs 37-60 
Carcinoid tumour (sec Argentaffin carcinoma) 

Carcinoma (sec also Tumours and under particular regions) 
age incidence of 79-83 
metastasis of by blood sireim 172-178 
by lymph stream 166-172 
mode of origin of 40-42 106-119 
sarcomatous change in strorru of 102 139 140-141 
sex incidence of 81 89 
simplex 238-239 

simulating other tumours 129-130 205 344-345 461-462 538 587 606 645 
spindle celled 270 296 343 367 369 529-530 
Carcmo-sarcoma 36 95 140-141 205 218 461 538 587 606 645 690 
Carotid body tumours of 873-875 
Cartilage tumours of {see Chondroma and cJiondrosarcoma) 


Cartilaginous metaplasia (see Metaplasia) 

Cat tumours m 96 226 266-267 306 318 361 387 420 


433 445 510 597 654 655 690 713 


780 796 820 915 


Cattle (see Bonnes) 

Cauda equina tumours of 186 818 

Causation of tumours 29-65 

C^ell inclusions in tumours 150 195 839 

Cell rests 106 I2I 193-194 321-322 482 497 601 743 754 8S9 

Cells (see Tumours cells of Mitosis etc ) 

Cerebello pontine angle tumours of 638 824 828-829 832 838 
Cerebrospinal fluid metastasis by 185—186 375 410 62? 820 824-826 
tumour cells in 186 627 

Cerebrospinal spaces extension of tumours in 161-163 185-186 375 410 449-450 815-816 
824-826 883-884 892 909 914 
Ceruminous glands tumours of 95 286 
Cervix uteri (see Uterus) 

<3teck carcinoma of 298-^9 


salivary tumours of 323 

Chemical carcinogens {see Carcinogemc agettit and parttcular substances) 


m 



INDEX 


Breast (coni ) 

fibro adenoma of (cent ) 

structure of 214-220 221 
transplantable in rats 97 101 213 
fibroma of 213 215 
gynaecomastia of 246 581 
ma 2 oplasia of 214 230 
mixed tumours of 218-220 755 
myoblastoma of 743 

Paget s disease of nipple dermal changes with 136 
histogenesis of 248-252 
Paget cells m 249-253 
Paget s description of 247-248 
structure of 249-253 

papilloma of ducts 118 210 220*223 234 
rhabdomyosarcoma of 755 
sarcoma of 101 102 140 213 218-220 755 
secondary tumours of 343 410 
squamous metaplasia in 45 126 239 
Brenner tumour 489-491 
Broad ligament tumours of 492-493 688 
Bromobenzene 43 44 
Bronchus (sec Lung) 

Brooke s tumour 262 272 277 
Brown Pearce rabbit tumour 99 101 
Brunnsnests 471-472 
Bums preceding cancer 123 260 263 
Bursae tumours of 693-699 
Butter yellow 44-45 

Cachexia 25-27 144-145 203 210 
Calcaneus myeloma of 786 

Calcification m tumours 166 216 239 244 426 454 484 487 569 610 651-652 655 669 
708 724-725 814 819 824 826 856 
metastatic 640 

Calcified epithelioma 271-272 
Call Exncr bodies 494-495 
Cancer (see Carcinoma etc ) 
age 83 
cures 103 
dcfinuion of 66 67 
cn cuirassc 240 241 

families 89-90 229 401 421-422 534 882-884 
statistics 66-91 
tests 145 

Capillaries trasersed by tumour cells 177 
Carbohydrate metabolism of tumours 144 
Carbon tetrachloride 46 124 
Carcinogenesis experimental 29 65 
Carcinogenic agents 29 65 

endogenous formation of 51 55 61 232 435 439-440 597 937 970 
excreted by skin 261-262 
grov-th inhibited by 103 142 198 
ingested 37 38 399 424 
Carcinogenic amines 46-47 
CarcinogcnH. aro-d>es 44-46 
Carcinogenic h>drocarbons 2944 

applied simultaneously vMth actinic rajs 55 
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Ovct tumours, m 445 
Ovilization ind cancer, 195-196 
Chssification of tumours 9-18 202 
Clonorchjs 434 

Co-carcmogcnesis 35 42-43 j 94 
Couevgea! region chordoma of 910-923 
teratoma of 943 952 
Cocicrttcrates affected by carcinogens 43 

CoJomic cavities extension of tumours in 161 180-185 (see also /'m/aa-rrm etc) 
Cohnhcim s cci! rest hypothesis 106 123 193-194, 321-322, 482, 497, 601, 743 754 859 
Colchicine 23 103 
Collision tumour 140 

Colloid Cancer 130 239 (see also IfiicorJ enrewaww) 

Comedo cancer 237 

Composite tumours (sec Sfixid tumours) 

Compound ntmes 16 321 643 
Condyloma 268 

Conjunctiva circmoma of 96, 262 265 266 
melanoma of 910 
naevus of 910 
plasmocytoma of 790 
Contact cancers 187 

Cotton spinner s cancer 29 258 259 598-599 

Craniopharyngioma 628 

Creosote cancer 29 259 598 

Crocker tumour No 10 140 

Crocodile tumours of 99 

Croton oil 43 

Cushing s syndrome 626 633-634 
Cylindroma, 321 336 
Cystadenocaremoma 447 487 
Cystadenoma of breast 220-222 
of ovary 483-487 
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Cysuccrcus fasciolaris 58 
Cyslosarcoma phyllodes 216 
cysts (iCc under particular organs) ' 

Cytology of tumours 131-135 
Cytoma, 12 

cytoplasm of fumour cells 41 43 133 197-200 
Dasyure tumours in 420 

Decidual reaction with chorionic tumours 131 991 ^ 

Deciduoma malignum 9S5 

Declman phenomenon 30 42 395 

Deer tumours in 524 841 

Definidon of tumour 1-8 202 

Demodex lolhculorum in sVm tumours 262 

Dental defects in tumour causation 293 296 299 388 400 

Dental lamina 308-310 

Dental tissues adamantinoma of 310-315 318 

ameJofalastoma of (see Adamantinatm above) 
classifiwation of tumours of, 310-311 
cysts of 311 
development of 308-310 
intra alveolar epidermoid carcinoma, 315-317 
odontomes 310 317-318 
Dertum s disease 657 
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Chemistry of tumour^ 143-145 150 
Chemo-diagnosis of tumour? 145 
Chemotherapy of turnouts 102-103 143 206 
Chimney sweep s cancer 29 90 258 259 598-599 
Chloroma (Chloroleukaemu) 796-‘?9'J 
Cholangioma 436 
Cholanthiene 32 33 36 
Cholesteatoma 826 

ChoJesieroI possible carcinogenic, conversion of 55 
Cholic acid 33 
Chondrodysplasia 671 
Chondroma and chondrosarcoma 670-677 
age incidence of 676 
associated with angiomas 710 
benign chondroblastoma 684 
benign solitary chondroma 674-675 
enchondrosis preceding 671 676 
exostosis preceding 672 676 
experimental 58 
marumals 95 96 98 689-690 
metastasis of 677 
multiple 120 670-671 
of lung 382-384 
of soft tissues 648 688 689 
osteoclastomatous 683-684 
sex incidence of 674 676 
sues of 676 
structure of 676-677 
veins invaded by 158 672 
Chordoma 918-923 
Chorio-adcnoma 989 
Chorion-epuhelioma 985 991 
extra genital 985 986 
hormonal results of 131 991 
hydatidiform mole and 986-989 
in animab 989 

mctastascs of 176 990-991 «» 

simulated by other tumours 129-130 404 436 474 559 575-577. 581 582 950 960 97( 
972 990 

structure of 989-990 
scins invaded by 989-990 
Choroid melanoma of 91I-9I3 
secondary tumours of 464 
Choroid plexus c>sts of 824 
lipoma of 658 

papillary tumours of 185-186 818 824-826 
psammoma of 824 
secondary tumours of 185 622 
ChromafTm tumours 710 837 846 872-873 
^romates as carcinogens 357-358 365 
Oiromatophorcs 899 
Chromosomes of tumours 132-135 
^ronic irniation gs a cause of tumours 47-48 56 194-195 
Chylous cJTusions J57 183 
Ciliary body tumours of 895-897 
Ciliated epithelium 628 956 
Circumcision 596-597 
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